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(57)Abstract: 

PURPOSE: To provide the laminating method and its device, 
which can omit a temporary tacking process, and perform the 
alignment of each substrate with high accuracy. 
CONSTITUTION: In a state that two substrates 1 and 1' are not 
in contact with each other, let the substrates 1 and 1' be 
supported by a work stages 2 and a light permeable window 
section 3, let the two substrates 1 and 1' come close together 
roughly in parallel, and alignment marks AM are detected by 
alignment units 4, so that the rough alignment in the relative 
positions of the two substrates 1 and 1' is thereby performed. 
Next, the two substrates 1 and 1' are set in a parallel condition, 
and concurrently the two substrates 1 and 1* are so positioned 
as to be kept in a gap which is larger than the diameter of each 
spacer while no adhesive is peeled off or separated, so that the 
fine alignment in the relative positions of the two substrates 1 and 1' is thereby performed by the 
alignment units 4. Following which, the two substrates 1 and 1' are brought into contact with each 
other while the spacers are being held in between, the two substrates 1 and 1' are pressed by 
pressing mechanisms 22 in the direction that the two substrates 1 and 1' mutually come close 
together, and light is radiated thereto from a lamp 8 via a light permeable window 3a, so that 
adhesives are thereby hardened. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is set like the assembler of a liquid crystal panel, and relates to the 
lamination method of a liquid crystal panel and equipment which stick a transparent substrate, a transparent 
substrate, or a transparent substrate and a semiconductor substrate with optical hardening type adhesives. 
[0002] 

[Description of the Prior Art] A penetrated type and a reflected type are shown in a liquid crystal screen. The 
penetrated type liquid crystal screen consists of back lights which illuminate the driver and liquid crystal panel 
which control a liquid crystal panel and it from a rear face. A liquid crystal panel encloses liquid crystal, by 
controlling the voltage applied to it, it makes the light from a back light penetrate, or shades, and displays a 
screen. In this case, the liquid crystal panel consists of two glass substrates. 

[0003] On the other hand, a reflected type liquid crystal screen uses indoor light, without using a back light, and 
consists of semiconductor substrates which have the mirror plane in which one of the two's substrate reflects 
light. After the indoor light which carried out incidence to the liquid crystal panel passes a glass substrate and a 
liquid crystal layer, it is reflected in respect of [ aforementioned ] a reflecting mirror, and it passes a liquid 
crystal layer and a glass substrate again, and displays a screen. Since a back light is not used for a reflected type 
liquid crystal screen, it has the advantage that there is little power consumption. 

[0004] Recently, using a resin substrate instead of a glass substrate for a cost cut is also performed. Usually, the 
electrode for a liquid crystal drive formed by the driver element for driving liquid crystal, for example, TFT 
(TFT) and a transparent electric conduction film, is formed in one side (a glass substrate, a resin substrate, or 
semiconductor substrate) of two substrates which constitute a liquid crystal panel. 

[0005] In the case of the shading film called black matrix and the electrochromatic display panel, the light filter 
etc. is formed in the glass substrate (or resin substrate) of another side. The black matrix is formed by for 
example, the chromium vacuum evaporationo film, the black resin, etc., and it carries out the role of a bandage 
so that the light from a back light or a reflecting mirror side may leak from portions other than the liquid crystal 
which is unrelated to the display of a picture, i.e., a liquid crystal driver element, the portion of wiring, etc., and 
a picture may not be disturbed. 

[0006] drawing showing an example of the liquid crystal panel (electrochromatic display panel) which drawing 
13 described above -- it is - this drawing - setting - 101 -- a light-filter substrate and 102 -- for a black matrix 
and 105, as for an orientation film and 107, a spraying spacer and 106 are [ a TFT substrate and 103 / a TFT 
element (TFT) and 104 / a sealing compound and 108 ] display ITO electrodes In addition, this.drawing reduces 
and shows the longitudinal direction compared with lengthwise in order to make an understanding easy. 
[0007] In the manufacturing process of a liquid crystal panel, after manufacturing two above-mentioned glass 
substrates separately, it sticks with adhesives (sealing compound 107 in drawing 13). At this time, the crevice 
(gap) which sprays the spherical particle (spacer 105 in drawing 13 ) called spacer between two glass substrates, 
and pours in liquid crystal between two glass substrates is formed. The aforementioned adhesives make the seal 
for making it liquid crystal not leak serve a double purpose. That is, adhesives are applied to a thin line so that a 
screen-display portion may be surrounded. The width of face of the line is about 1-1. 5mm. 
[0008] Drawing 14 is drawing showing the state where adhesives (sealing compound) were applied on the glass 
substrate, and as shown in this drawing, on the glass substrate, the product of plurality (this drawing 4th page) is 
usually carried. And adhesives are applied so that each product may be surrounded, and the inlet for pouring in 
liquid crystal is prepared after pasting the part. After tacking applying adhesives if needed and tacking carrying 
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out [ tacking ] of the two glass substrates with adhesives, two glass substrates are stuck on four corners of a 
glass substrate. 

[0009] When sticking two substrates, alignment of two substrates is performed so that the aforementioned black 
matrix may lap with the aforementioned portion to carry out shading correctly. Furthermore, adhesives are 
stiffened while two substrates put a pressure in the direction approached relatively for a crevice (gap) to cross 
all over a substrate and become uniform. As a method of sticking the two above-mentioned substrates, it is 
following (1) from the former. The method of carrying out actual hardening of the adhesives, after tacking 
carrying out of the substrate which are like, or following (2) The method of carrying out [ like ] actual 
hardening of the adhesives nothing [ tacking ] is proposed. 

(1) While applying heat-hardened type adhesives to the method substrate which carries out actual hardening of 
the adhesives as shown in drawing 14 after performing eye tacking, apply the adhesives for [ tacking ] to the 
four corners. Subsequently, after performing alignment of two substrates, light, such as heating or ultraviolet 
rays, is irradiated and it carries out [ tacking ] of the two substrates with the'adhesives for [ tacking ]. 

[0010] As the above-mentioned tacking equipment, the equipment shown in drawing 15 can be used, for 
example. In order to carry out eye tacking of a substrate (it is called a work), the work 1 of two sheets and 1' are 
fixed to the work stage 202 and the work stage 203 by vacuum adsorption etc., and the work 1 of two sheets and 
1' are made to approach the interval of about about 0.5mm, as shown in this drawing. And from the light source 
206 for alignment, alignment light is irradiated through the light guide fiber 204, the alignment mark AM 
inscribed on the field where a work 1 and 1 ' counter by the alignment unit 4 which consists of television 
elements, such as an optical microscope and CCD, is televised, and the alignment mark AM is displayed on a 
monitor 205 (although not illustrated in this drawing, the alignment unit 4 is formed in at least two places). 
[001 1] Subsequently, one work 1' is moved in the direction of X, Y, and theta (rotation [ X / to the longitudinal 
direction of this drawing ] of Y of a perpendicular direction and theta to space centering on a shaft 
perpendicular to X and Y flat surface) according to X, Y, Z, and theta move mechanism 201, and the alignment 
mark AM of the work of two sheets is made in agreement. Next, work 1' is moved in the direction of the Z-axis 
(the vertical direction of this drawing), putting a pressure in the direction which the work of two sheets 
approaches relatively, a work 1 and 1' are heated at the heater built into the work stage 202 and the work stage 
203, and the adhesives for [ tacking ] are stiffened. 

[0012] Subsequently, you make it pile up each other's two substrates [ two or more ] (work) by which it was 
tacking carried out, and it puts into a heating furnace etc., while two substrates put a still bigger pressure in the 
direction approached relatively for the crevice between substrates (gap) to cross all over a substrate, and 
become uniform, it heats, and actual hardening of the adhesives is carried out. 

(2) How to carry out actual hardening of the adhesives nothing [ tacking ]. 

[0013] As shown in drawing 14 , heat-hardened type adhesives are applied to a work. Subsequently, using the 
same equipment as drawing 15 , the work 1 of two sheets and 1' are fixed to the work stage 202 and the work 
stage 203 by vacuum adsorption etc., work 1' is moved in the direction of the Z-axis (the vertical direction of 
this drawing), and the work 1 of two sheets and 1' are contacted on both sides of a spacer. And (1) Similarly, 
from the light source 206 for alignment, alignment light is irradiated, the alignment mark AM inscribed on a 
work 1 and 1' by the alignment unit 4 is televised, and the alignment mark AM is displayed on a monitor 205. 
[0014] Subsequently, one work 1' is moved in X, Y, and the direction of theta according to X, Y, Z, and theta 
move mechanism 201, and the alignment mark AM of the work 1 of two sheets and 1' is made in agreement. 
Next, in the state, the work 1 of two sheets and 1' are pressurized in the direction approached relatively, a work 
1 and 1' are heated at the heater built into the work stage 202 and the work stage 203, and actual hardening of 
the heat-hardened type adhesives is carried out. 
[0015] 

[Problem(s) to be Solved by the Invention] The above-mentioned (1) The method has the following troubles, 
(a) Need 2 of the process which carries out eye tacking, and the process which carries out actual hardening of 
me adhesives processes, and a process becomes complicated. A help is required, while it is necessary to heat a 
substrate and a process becomes complicated, moving the substrate which carried out [ tacking ] to the heating 
furnace for this hardening etc., and putting a still bigger pressure, in case actual hardening cannot be carried out 
as it is with the equipment for [ tacking ] but actual hardening is usually carried out, since the pressure applied 
to a substrate at the time of this hardening is larger than the size of the pressure especially applied to a substrate 
at the tacking time. 
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(b) Although it is necessary to detach the distance between substrates the specified quantity (for example, about 
0.5mm) in order to carry out alignment of two substrates at the tacking time, if the depth of focus of the 
microscope of an alignment unit is made deep in order to observe the alignment mark on two substrates 
simultaneously, the scale factor or resolution of a microscope of an alignment unit cannot be raised, and highly 
precise alignment will not be made. 

[0016] In the latest liquid crystal panel, although the alignment precision of about 2 micrometers is required 
increasingly, by this method, only the precision of about 3-5 micrometers is acquired. (1)****** is the above 
(2) which has the above troubles and carries out actual hardening nothing [ tacking ] for this reason. The method 
is proposed. However, the above (2) There are the following troubles in a method. 

[0017] That is, in order to perform alignment, it is necessary to carry out fine control of the position of the XY 
direction of two substrates in the state where it contacted, and the spacer arranged between substrates is worn on 
a substrate front face, a crack is attached to a substrate or there is risk of making the element on a substrate 
destroy. In addition, it is (2) so that a crack may not be attached to a substrate. It sets to a method and is the 
above (1). Although it is also possible to detach a substrate about 0.5mm like and to perform alignment, in this 
case, it is (1). Alignment precision falls similarly. 

[0018] Furthermore, the above (1) (2) In a method, although heat-hardened type adhesives are used and a 
substrate is stuck, in order to perform temperature processing that it is high in order to stiffen adhesives, two 
substrates shift during adhesion / hardening according to the thermal expansion of a substrate, and there are a 
cause and a bird clapper with a faulty product by this method. For this reason, recently, the adhesives of a 
photoresist are used, and the adhesion technology stiffened with light, without hanging heat has come to be 
developed and used. 

[0019] Above (1) (2) Instead of heating, in setting and using optical hardening type adhesives, the position 
where adhesives were applied is irradiated and is made to harden light, such as ultraviolet rays. Hardening can 
be made to complete for a short time, so that the luminous intensity to irradiate is strong, when stiffening 
adhesives with light, and for this reason, ultraviolet rays are irradiated at adhesives by using as the light source a 
high pressure mercury vapor lamp, a metal halide lamp, etc. from which strong ultraviolet line intensity is 
obtained. 

[0020] However, the above-mentioned (1) (2) In a method, in order to irradiate light, such as ultraviolet rays, 
and to stiffen optical hardening type adhesives, the mechanism which fixes substrates, such as a vacuum 
adsorption means, to one work stage, and the light-transmission portion for irradiating light at a substrate 
needed to be prepared, and there was a trouble that the structure of a work stage was complicated, things are 
made sticking a liquid crystal panel, without making this invention in consideration of the trouble of the above- 
mentioned conventional technology, and the 1st purpose of this invention being able to skip a tacking process, 
and a crack's being sufficient for a substrate just, and making the element on a substrate destroy ~ it is offering 
the lamination method of a liquid crystal panel, and equipment 

[0021] The 2nd purpose of this invention is offering the lamination method of a liquid crystal panel and 
equipment which can perform alignment of a substrate with high precision. The 3rd purpose of this invention is 
offering the lamination equipment of a liquid crystal panel with the easy structure adhesives' being stiffened, 
without heating a substrate using optical hardening type adhesives. 
[0022] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention of the 
claim 1 of this invention In the lamination method of the liquid crystal panel which sticks a transparent 
substrate, a transparent substrate, or a transparent substrate and a semiconductor substrate with optical 
hardening type adhesives Each of two substrates is made to hold to a work stage and a light-transmission 
window part. Two substrates are located in parallel with the gap of the range where adhesives are not divided 
[ where are not divided, and it is larger than the diameter of the spacer sprinkled between two substrates, and 
does not exfoliate ]. Alignment of the relative position of two substrates is performed in this state, next two 
substrates are contacted on both sides of a spacer, two substrates pressurize in the direction approached 
relatively, light is irradiated at adhesives, and it is made to stiffen adhesives. 

[0023] Invention of the claim 2 of this invention is in the state where two above-mentioned substrates do not 
contact in the lamination method of the liquid crystal panel which sticks a transparent substrate, a transparent 
substrate, or a transparent substrate and a semiconductor substrate with optical hardening type adhesives. Make 
each substrate hold to a work stage and a light-transmission window part, and two above-mentioned substrates 
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are made for the range to which the adhesives applied to one substrate do not contact the substrate of another 
side to approach abbreviation parallel. While performing rough alignment of the relative position of two above- 
mentioned substrates in this state, contacting two substrates on both sides of a spacer next and changing into an 
parallel state Considering as the state where the above-mentioned adhesives were pinched between two 
substrates, and holding the above-mentioned parallel state next Two substrates are located with the gap of the 
range where adhesives are not divided [ where are not divided, and it is larger than the diameter of the above- 
mentioned spacer, and does not exfoliate ]. Fine alignment of the relative position of two substrates is 
performed in this state, and two substrates are again contacted on both sides of a spacer, two substrates 
pressurize in the direction approached relatively, light is irradiated at adhesives, and it is made to stiffen 
adhesives after that. 

[0024] Invention of the claim 3 of this invention the adjustment mechanism in which absorb the force of a 
direction in which two above-mentioned substrates contact, and it begins to displace in invention of a claim 2 
from the time of movement having become impossible [ two substrates ] more than it substantially on both sides 
of the spacer Even if it prepares in the above-mentioned work stage or at least three light-transmission window 
parts, it moves the above-mentioned work stage and/or a light-transmission window part in the direction which 
contacts two above-mentioned substrates on both sides of a spacer and two substrates contact on both sides of a 
spacer In addition, when the movement concerned is continued and all the above-mentioned adjustment 
mechanisms carry out the variation rate of the specified quantity, respectively Stop movement of the above- 
mentioned work stage and/or a light-transmission window part, and it sets in each adjustment mechanism. 
When two substrates are contacted on both sides of a spacer, it considers as an parallel state and only a 
predetermined distance moves a work stage and/or a light-transmission window part to opposite direction with 
the above-mentioned move direction after that by making the displacement state at that time hold It is larger 
than the diameter of the above-mentioned spacer, and is made to locate two substrates in parallel with the gap of 
the range where adhesives are not exfoliated or divided. 

[0025] In invention of a claim 2 or a claim 3, the above-mentioned rough alignment and fine alignment are 
made to perform invention of the claim 4 of this invention by detecting under a microscope the alignment mark 
prepared in the substrate side where it countered on two above-mentioned substrates, respectively. Invention of 
the claim 5 of this invention makes the scale factor of the microscope in the above-mentioned fine alignment 
higher than the scale factor of the microscope in the above-mentioned rough alignment in invention of a claim 
4. 

[0026] The optical irradiation section to which invention of the claim 6 of this invention emits light, and the 
work stage holding a transparent substrate or a semiconductor substrate, The light-transmission window part 
which has a light-transmission aperture for irradiating the adhesives to which the transparent substrate was held 
and the light from the above-mentioned optical irradiation section was applied by this transparent substrate, the 
above-mentioned transparent substrate, or the semiconductor substrate, The move mechanism in which the 
above-mentioned work stage or a light-transmission window part is moved to rotation and a level perpendicular 
direction, A pressurization means by which the above-mentioned transparent substrate, a transparent substrate, 
or a transparent substrate and a semiconductor substrate puts a pressure in the direction approached relatively, 
In the lamination equipment of the liquid crystal panel equipped with the control section which controls the 
alignment mechanism and each above-mentioned mechanism for doubling the relative position of the above- 
mentioned transparent substrate, a transparent substrate, or a transparent substrate and a semiconductor 
substrate with a position relation The above-mentioned control section moves a work stage or a light- 
transmission window part perpendicularly according to the above-mentioned move mechanism. It is larger than 
the diameter of the spacer sprinkled between substrates in two substrates, and adhesives make it located in 
parallel with the gap of the range which is not exfoliated or divided, and they constitute so that the above- 
mentioned alignment mechanism may perform alignment of the relative position of two substrates in this state. 
[0027] In invention of a claim 6, by forming a support plate and a stopper in the periphery of a light- 
transmission window part, laying die above-mentioned substrate in a light-transmission window part, and 
pinching a substrate with this support plate and a stopper, invention of the claim 7 of this invention makes a 
substrate hold to a light-transmission window part, irradiates at a substrate the light from the optical irradiation 
section which the light-transmission window part prepared caudad through the above-mentioned light- 
transmission window part, and it is constituted so that the above-mentioned adhesives may be stiffened. 
[0028] In invention of a claim 6 or a claim 7, invention of the claim 8 of this invention establishes the light 
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guide fiber which leads the light from the optical irradiation section to an outgoing radiation edge, and the move 
mechanism to which the above-mentioned outgoing radiation edge is relatively moved to the adhesives to which 
it was applied by the above-mentioned substrate, it is irradiated, moving light relatively to adhesives, and it is 
constituted so that adhesives may be stiffened. Invention of the claim 9 of this invention establishes the 
pressurization means which puts a pressure on the above-mentioned substrate in invention of claims 6 and 7 or 
a claim 8 by applying the force in the direction which a work stage and a light-transmission window part are 
made to approach relatively. 

[0029] Invention of the claim 10 of this invention establishes the pressurization means which puts a pressure on 
the above-mentioned substrate by spraying air on the above-mentioned substrate in invention of claims 6 and 7 
or a claim 8. Invention of the claim 1 1 of this invention is set to invention of claims 6, 7, 8, and 9 or a claim 10. 
The gap setting mechanism in which a transparent substrate, a transparent substrate, or a transparent substrate 
and a semiconductor substrate is set up at an parallel and fixed interval is established. A detection means to 
detect that constituted from at least three adjustment mechanisms in which the above-mentioned gap setting 
mechanism was established by the work stage or the light-transmission window part, and the adjustment 
mechanism concerned displaced only the amount of requests in the above-mentioned adjustment mechanism, 
[ when a maintenance means to hold a displacement state then is made to provide, the above-mentioned move 
mechanism is driven and the above-mentioned work stage or a light-transmission window part is moved in the 
direction in which two above-mentioned substrates contact on both sides of a spacer ] When it continues in 
addition and the above-mentioned move mechanism is driven in the direction concerned after two substrates 
contacted on both sides, of the spacer The above-mentioned adjustment mechanism absorbs the driving force 
from the above-mentioned move mechanism, and it is made to begin to displace from the time of two substrates 
contacting on both sides of a spacer, and it having become impossible to move more than it substantially. 
[0030] In invention of claims 6, 7, 8, 9, and 10 or a claim 1 1, invention of the claim 12 of this invention uses the 
above-mentioned alignment mechanism as an optical microscope, and prepares a scale-factor switch mechanism 
in an optical microscope. 
[0031] 

[Function] Each of two substrates is made to hold to a work stage and a light-transmission window part in 
invention of the claim 1 of this invention. Two substrates are located in parallel with the gap of the range where 
adhesives are not divided [ where are not divided, and it is larger than the diameter of the spacer sprinkled 
between two substrates, and does not exfoliate ]. Since perform alignment of the relative position of two 
substrates in this state, next contact two substrates on both sides of a spacer, two substrates pressurize in the 
direction approached relatively, light is irradiated at adhesives and it was made to stiffen adhesives A liquid 
crystal panel can be stuck without a crack being sufficient for a substrate just and making the element on a 
substrate destroy. Moreover, a tacking process is skipped and a liquid crystal panel can be stuck with high 
precision at one process. 

[0032] Two above-mentioned substrates are made for the range to which the adhesives applied to one substrate 
do not contact the substrate of another side in invention of the claim 2 of this invention to approach abbreviation 
parallel. Performing rough alignment of the relative position of two above-mentioned substrates in this state, 
contacting two substrates on both sides of a spacer next, considering as an parallel state, and holding an parallel 
state Since two substrates are located with the gap of the range where adhesives are not divided [ where are not 
divided, and it is larger than the diameter of the above-mentioned spacer, and does not exfoliate ] and it was 
made to perform fine alignment of the relative position of two substrates in this state A liquid crystal panel can 
be stuck like invention of a claim 1, without a crack being sufficient for a substrate just and making the element 
on a substrate destroy, without tacking carrying out. 

[0033] Moreover, since fine alignment is performed after, performing rough alignment beforehand, when 
contacting two substrates at the time of fine alignment, the position of a substrate does not shift greatly. 
Furthermore, two substrates can be set as a desired gap in parallel by easy operation. The adjustment 
mechanism in which absorb the force of a direction in which two above-mentioned substrates contact, and it 
begins to displace in invention of a claim 2 in invention of the claim 3 of this invention from the time of 
movement having become impossible [ two substrates ] more than it substantially on both sides of the spacer 
Since it prepared in the above-mentioned work stage or at least three light-transmission window parts, it 
becomes possible to set two substrates as a desired gap in parallel only by adding an easy mechanism. 
[0034] In invention of the claim 4 of this invention, in invention of a claim 2 or a claim 3, since it was made to 
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perform the above-mentioned rough alignment and fine alignment by detecting under a microscope the 
alignment mark prepared in the substrate side where it countered on two above-mentioned substrates, 
respectively, highly precise alignment can be performed. In invention of the claim 5 of this invention, in 
invention of a claim 4, since the scale factor of the microscope in the above-mentioned fine alignment was 
made higher than the scale factor of the microscope in the above-mentioned rough alignment, fine alignment 
can be performed with high precision. 

[0035] In invention of the claim 6 of this invention, a work stage or a light-transmission window part is 
perpendicularly moved according to a move mechanism. Larger than the diameter of the spacer sprinkled 
between substrates in two substrates Since adhesives make it located in parallel with the gap of the range which 
is not exfoliated or divided and were made to perform alignment of the relative position of two substrates 
according to the above-mentioned alignment mechanism in this state A liquid crystal panel can be stuck without 
a crack being sufficient for a substrate just and making the element on a substrate destroy like invention of a 
claim 1 . Moreover, a tacking process is skipped and a liquid crystal panel can be stuck with high precision at 
one process. 

[0036] In invention of the claim 7 of this invention, in invention of a claim 6, since it was made to irradiate at a 
substrate the light from the optical irradiation section which formed the support plate and the stopper in the 
periphery of a light-transmission window part, pinched the substrate and was prepared under the light- 
transmission window part through the above-mentioned light-transmission window part, a substrate can be held 
without preparing mechanisms, such as a vacuum adsorption means, in a light-transmission window part, and 
composition of the light-transmission section can be simplified. 

[0037] Since the light guide fiber which leads the light from the optical irradiation section to an outgoing- 
radiation edge, and the move mechanism to which the above-mentioned outgoing-radiation edge is relatively 
moved to the adhesives to which it was applied by the above-mentioned substrate established, the utilization 
factor of light can raise sharply and adhesives can stiffen effectively with the lamp of a small output in 
invention of a claim 6 or a claim 7 in invention of the claim 8 of this invention. Moreover, since the spot of light 
does not separate from adhesives, light is irradiated by the portion [ **** / un-] and there is also no risk of 
causing degradation etc. 

[0038] In invention of the claim 9 of this invention, in invention of claims 6 and 7 or a claim 8, since the force 
is applied in the direction which a work stage and a light-transmission window part are made to approach 
relatively and the above-mentioned substrate was pressurized, a substrate can be pressurized only by adding the 
easy mechanism for the exterior. In invention of the claim 10 of this invention, in invention of claims 6 and 7 or 
a claim 8, since the substrate was pressurized by spraying air on the above-mentioned substrate, in order to be 
able to pressurize a substrate uniformly and to pressurize a substrate, it is not necessary to move a work stage. 
[0039] In invention of the claim 1 1 of this invention, it sets to invention of claims 6, 7, 8, and 9 or a claim 10. 
The gap setting mechanism in which a transparent substrate, a transparent substrate, or a transparent substrate 
and a semiconductor substrate is set up at an parallel and fixed interval is established. A detection means to 
detect that constituted from at least three adjustment mechanisms in which the above-mentioned gap setting 
mechanism was established by the work stage or the light-transmission window part, and the adjustment 
mechanism concerned displaced only the amount of requests in the above-mentioned adjustment mechanism, 
Since a maintenance means to hold a displacement state then was made to provide, it becomes possible to set 
two substrates as a desired gap in parallel like invention of a claim 3. 

[0040] In invention of the claim 12 of this invention, in invention of claims 6, 7, 8, 9, and 10 or a claim 1 1, 
since the above-mentioned alignment mechanism was used as the optical microscope and the scale-factor switch 
mechanism was prepared in the optical microscope, it can be set as the suitable scale factor according to each 
precision at the time of rough alignment and fine alignment. 
[0041] 

[Example] Drawing 1 is drawing showing the composition of the 1st example of this invention. In this drawing, 
1 and 1' is a work and the alignment mark AM is inscribed on the work 1 and the field where 1' counters. 2 is a 
work stage, 3 is a light-transmission window part, air suction-pipe 2a is prepared in the work stage 2, air 
suction-pipe 2a is connected to the source of a vacuum which is not illustrated, and adsorption fixation of the 
work 1 is carried out by the vacuum supplied through air suction-pipe 2a on a work stage. 
[0042] Moreover, the work stage 2 is attached in theta stage 20a, theta stage 20a is attached possible [ rotation ] 
to X stage 20b through bearing etc., and X stage 20b is attached possible [ movement ] to Y stage 20c through 
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the linear guide. Furthermore, Y stage 20c receives 20d of Z stages through a linear guide, and is attached 
possible [ movement ], and 20d of Z stages is attached possible [ movement ] to base 21b. 
[0043] And the rotation drive of the above-mentioned theta stage 20a is carried out on X stage 20b by the drive 
which is not illustrated at the time of the alignment of a work so that it may mention later, and X stage 20b, Y 
stage 20c, and 20d of Z stages are driven with the drive which is not illustrated to X shaft orientations (it sets to 
drawing 1 and is the cross direction of space), Y shaft orientations (it sets to drawing 1 and is a longitudinal 
direction), and Z shaft orientations (it sets to drawing 1 Moreover, the pressurization mechanism 22 which 
operates with oil pressure etc. is attached in base 21b, at the time of the adhesive setting of a work 1 and 1', base 
21b is pushed down according to the pressurization mechanism 22, and a work 1 and 1' are pressurized. 
[0044] On the other hand, the support plate 5 and the stopper 6 are formed in the light-transmission window 
part 3, and work 1' is fixed to the light-transmission window part 3 by the support plate 5 and the stopper 6. 
Furthermore, light-transmission aperture 3a is prepared in the light-transmission window part 3, and light, such 
as ultraviolet rays irradiated from a lower part, is irradiated by a work 1 and 1' through light-transmission 
aperture 3 a. Drawing 2 is drawing showing the installation structure of the above-mentioned support plate 5 and 
light-transmission aperture 3a, as shown in this drawing (b), a support plate 5 is attached in two sides of the 
circumference of for example, light-transmission aperture 3 a, and the stopper 6 is attached in them and the side 
which counters. Moreover, light-transmission aperture 3a which consists of quartz glass etc. is attached in the 
light-transmission window part 3 by aperture stationary -plate 3 c. 

[0045] And a support plate 5 is energized in the direction of a stopper 6 by spring 5a, and work 1* is pinched by 
the support plate 5 and the stopper 6, and is fixed on the light-transmission window part 3. Moreover, work 1' 
can be prevented from moving by vibration etc. by inhaling air and fixing a support plate 5 to the undersurface 
side of a support plate 5 by vacuum adsorption from air suction-pipe 3b, after preparing opening of air suction- 
pipe 3b and pinching work 1' with a support plate 5 and a stopper 6, as shown in this drawing (a) if needed. 
[0046] It returns to drawing 1 , and the light-transmission window part 3 is attached in the one side edge of the 
gap adjustment mechanism 7, and the other end of the gap adjustment mechanism 7 is attached in base 21a. And 
when the light-transmission window part 3 is pushed below by the pressurization mechanism 22 or 20d of Z 
stages so that it may mention later, the upper-limit section of the gap adjustment mechanism 7 moves below, 
and sets up in parallel and uniformly the gap between a work 1 and 1' (gap). 

[0047] 4 is an alignment unit which consists of television elements, such as an optical microscope and CCD, as 
shown in this drawing, it is prepared in at least two places, televises the alignment mark AM inscribed on a 
work 1 and 1' by the alignment unit 4, and performs alignment of a work 1 and 1'. Moreover, the alignment unit 
4 is attached in the direction of an arrow of this drawing possible [ movement ], moves forward in the position 
of this drawing at the time of alignment, and retreats from the position of this drawing at the time of optical 
irradiation. 

[0048] The alignment unit 4 is equipped with the optical microscope of a high scale factor and a low scale 
factor, and two CCD so that the picture of a different scale factor can be televised, switches the scale factor of 
an alignment unit and performs rough alignment and fine alignment so that it may mention later. Drawing 3 (a) 
is drawing showing the structure of the above-mentioned alignment unit, the light which the light source which 
is not illustrated emits is irradiated on the alignment mark inscribed on a work 1 and 1' through optical fiber 4j- 
> one-way mirror 4c-> mirror 4a, and the reflected light carries out incidence to an alignment unit. 
[0049] The light which carried out incidence to the alignment unit 4 is televised by CCD4i through ** mirror 
4a-> lens 4b-> one-way mirror 4c-> one-way mirror 4d-> one-way mirror 4e-> lens 4g while a picture is 
received by CCD4h through ** mirror 4a-> lens 4b-> one-way mirror 4c-> one-way mirror 4d-> lens 4f. The 
scale factor of a scale factor of the optical system of the above-mentioned ** and ** is higher than the picture 
by which the direction of the picture which differ, for example, is televised by CCD4h is televised by CCD4L 
And at the time of the above-mentioned rough alignment, the CCD output of the low optical system of a scale 
factor is used, and the CCD output of highly competitive optical system is used at it at the time of the above- 
mentioned fine alignment. 

[0050] In addition, as a mechanism which switches the scale factor of the alignment unit 4, as shown in drawing 
3 (b) besides drawing 3 (a), it can also constitute so that turret 4k which attached lens 4b from which the scale 
factor differed, and 4b' may be prepared, turret 4k may be rotated and a lens may be switched. Drawing 4 is 
drawing showing the above-mentioned gap adjustment mechanism 7 and the installation structure of the 
alignment unit 4, as shown in this drawing, the gap adjustment mechanism 7 is attached in four corners of the 

h g eg b eb eg e e 



Page 8 of 15 



light-transmission window part 3, and the another side edge of the gap adjustment mechanism 7 is attached in 
base 21a. Moreover, the alignment unit is attached possible [ movement in the direction of the said drawing 
arrow ] between the gap adjustment mechanisms 7. 

[005 1] In addition, although this drawing showed the example which attached the gap adjustment mechanism in 
four corners, other one is [ that the gap adjustment mechanism of at least 3 corners should just function ] good 
at the supporter material which supports the light-transmission window part 3 possible [ movement ] to base 
21a. It returns to drawing 1 , and lamps with which 8 emits light, such as ultraviolet rays, such as a high 
pressure mercury vapor lamp and a metal halide lamp, and 9 are mirrors, it is condensed by the mirror 9 and the 
light which a lamp 8 emits is irradiated by a work 1 and 1' through light-transmission aperture 3a. 
[0052] X, Y, Z and the theta stages 20b, 20c, 20d, and 20a which 3 1 described above, the pressurization 
mechanism 22, the alignment unit 4, the control section that controls gap adjustment mechanism 7 grade, and 
32 are monitors which display the alignment mark televised by the alignment unit 4. The decomposition 
perspective diagram showing an example of the structure of the gap adjustment mechanism 7 which drawing 5 
described above, drawing 6 , and drawing 7 are drawings explaining operation of the above-mentioned gap 
adjustment mechanism, and explain the structure of the gap adjustment mechanism of this example, and 
operation with this drawing. 

[0053] In addition, drawing 6 (a) and drawing 7 (a) show the cross section with which the cross section and 
drawing 6 (b) which looked at the gap adjustment mechanism from X in drawin g 5 , and drawing 7 (b) looked 
at the gap adjustment mechanism from Y in drawing 5 , and (a) of each drawing and (b) show the same state. In 
drawing 5 , 3 is a light-transmission window part, 7a is V character receptacle, and V character receptacle 7a is 
laid under the light-transmission window part 3 undersurface, and is connected with 7d of ball receptacles 
through fastball 7b. Crevice 7c of the shape of a cone corresponding to the above-mentioned fastball 7b is 
prepared in the center section of 7d of this ball receptacle. For this reason, when the light-transmission window 
part 3 is pushed from a top, the light-transmission window part 3 can be freely moved only in the direction of 
the slot of a V character receptacle. 

[0054] Moreover, the light-transmission window part 3 and 7d of ball receptacles are paying well mutually by 
hauling spring 7g, and they are supporting the light-transmission window part 3 in the direction of base 21b. the 
lower part of 7d of ball receptacles - shaft 7e - being connected - this shaft 7e -- a guide - it connects with 
flat-spring 7j which is the elastic body of a tabular, after resulting in casing 7h through spline 7f which is a 
member and penetrating casing 7h 

[0055] Shaft 7e slides on the inside of spline 7f, and regulates the movement of shaft 7e only in the vertical 
direction by spline 7f. Compression-spring 7i which exerts the force on shaft 7e is prepared in the 
circumference of shaft 7e of the casing 7h interior. Flat-spring 7j is inserted into adsorption block 7k which is a 
maintenance means, and 7m of heights is prepared in the part. And sensor 7n which detects the position of 7m 
of these heights is prepared in adsorption block 7k. Sensor 7n, it is the photo sensor which consists of a light- 
emitting part and a light sensing portion, and interception of the light by 7m of heights is detected, and an 
output is generated. Moreover, the vacuum adsorption way which adsorbs flat-spring 7j and holds it is 
established in above-mentioned adsorption block 7k. 

[0056] After contacting work 1' fixed to the work 1 which the gap adjustment mechanism of this example is 
equipped with the above-mentioned composition, was made to move below on the work stage 2 by the 
aforementioned pressurization mechanism 22 or 20d of Z stages, and was fixed to the work stage 2, and the 
light-transmission window part 3, The work stage 2 is dropped further, and if it comes to the position which a 
work 1 and 1' cannot move relatively any more, compression-spring 7i will begin compression so that the 
driving force may be absorbed [refer to drawing 6 (a) and (b)]. 

[0057] And if the work stage 2 moves further caudad, the whole surface of a work 1 will come to contact work 
1' of the light-transmission window part 3 completely. At this time, the amount of compression of compression- 
spring 7i in each gap adjustment mechanism 7 is not necessarily in agreement. The relative position to 
adsorption block 7k of flat-spring 7j changes with these compression, no less than 7m of heights prepared in 
flat-spring 7j moves, and this movement is detected by sensor 7n [refer to drawing 7 (a) and (b)]. 
[0058] As mentioned above, if each gap adjustment mechanism 7 prepared in the light-transmission window 
part 3 when the work stage 2 descended displaces, sensor 7n will generate an output and this output will be sent 
to said control section 31. And when sensor 7n of all the gap adjustment mechanisms 7 generates an output, a 
control section 3 1 stops down movement of the pressurization mechanism 22 or 20d of Z stages, it inhales air, 
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adsorbs flat-spring 7j, and makes the compression state of compression coil 7i of the gap adjustment mechanism 
7 hold from vacuum adsorption way 7p prepared in adsorption block 7k of each gap adjustment mechanism 7. 
[0059] Thereby, since a work 1 and 1' are set to an parallel state, if the work stage 2 is raised in this state, the 
gap can be made regularity in parallel [' / the work 1 and 1' / which were fixed to the work stage 2 and the light- 
transmission window part 3 ]. In addition, in the above-mentioned example, although the heights which 
attached the amount of displacement of gap adjustment equipment 7 in the flat spring have detected, a means 
[****/ others / as a means to detect the amount of displacement ] can be used. 

[0060] Moreover, in the above-mentioned example, although the position of flat-spring 7j is held by vacuum 
adsorption, a means [****/ others ] can be used as a means to hold the amount of displacement of a gap 
adjustment mechanism, such as using an electric means. Next, the lamination process of the liquid crystal panel 
by the equipment of the 1st example shown in drawing 1 is explained. 

(a) 20d of Z stages is driven with the drive which is not illustrated, move the work stage 2 up, attach one work 1 
in the position where the work stage 2 was appointed beforehand, from air suction-pipe 2a, inhale air and fix a 
work 1 to a work stage. Moreover, after laying work 1' of another side on the light-transmission window part 3 
and pinching a work with a support plate 5 and a stopper 6, from air suction-pipe 3b (refer to drawing 2 ) 
prepared in the light-transmission window part 3, air is inhaled and a support plate 5 is fixed. 

(b) Drive 20d of Z stages, move the work stage 2 caudad, and make the work 1 fixed to the work stage 2, and 
the work 1 fixed to the light-transmission window part 3 approach to 0.2mm - about 0.3mm. 

(c) Introduce lighting light into the alignment unit 4, and televise the alignment mark AM inscribed on a work 1 
and l 1 . In this case, the depth of focus of an alignment unit is set as 0.3-0.5mm, and the alignment mark AM is 
televised by the low optical system of a scale factor (for example, a scale factor is set as about x3 and the 
alignment mark AM is televised by CCD4i). 

[0061] The picture of the alignment mark AM televised by the alignment unit 4 is sent to a control section 3 1, 
and is displayed on a monitor 32. A control section 3 1 drives theta stage 20a, X stage 20b, and Y stage 20c, 
controls the position of the work stage 2, and performs rough alignment so that the position of the alignment 
mark AM of a work 1 and the alignment mark AM of work 1' may be in agreement. Thereby, alignment is 
carried out in the precision of about a maximum of **3 micrometers. 

(d) Drive 20d of Z stages, move the work stage 2 caudad, contact the work 1 and work 1' which were fixed to 
the work stage 2, and move the work stage 2 caudad further. In addition, at this time, a work 1 and 1' contact 
through said spacer, and the distance between works 1 is set to 5 micrometers - 15 micrometers. 

(e) When the work stage 2 is moved further caudad and all sensor 7n of the gap adjustment mechanism 7 
generates an output, as movement in the lower part of the work stage 2 was stopped and described above, 
operate the vacuum adsorption function of the gap adjustment mechanism 7, and make the compression state of 
compression coil 7i of the gap adjustment mechanism 7 hold. Thereby, a work 1 and work 1' are held at an 
parallel state. 

[0062] In this state, 20d of Z stages is driven, the work stage 2 is moved up, it is larger than the diameter of a 
spacer, and the interval of a work 1 and work 1' is set as the gap where adhesives are not exfoliated or divided. 
This gap is usually 20 micrometers - 30 micrometers. 

(f) Introduce lighting light into the alignment unit 4, and televise the alignment mark AM inscribed on a work 1 
and 1 '. In this case, the depth of focus of an alignment unit is set as about 30 micrometers, and the alignment 
mark AM is televised by highly competitive optical system (for example, a scale factor is set as about xl0-x30, 
and the alignment mark AM is televised by CCD4h). 

[0063] The picture of the alignment mark AM televised by the alignment unit 4 is sent to a control section 31, 
and is displayed on a monitor 32. A control section 3 1 drives theta stage 20a, X stage 20b, and Y stage 20c, 
controls the position of the work stage 2, and performs fine alignment so that the position of the alignment mark 
AM of a work 1 and the alignment mark AM of work 1' may be in agreement. Thereby, alignment is carried out 
in the precision of about about **1 micrometer. 

[0064] In addition, the above (c) (f) While the outside and the operator who perform automatic alignment by the 
control section 3 1 as mentioned above observe a monitor 32, alignment operation in which it can set can operate 
Above X, Y, and Z and theta stage manually, and can also perform manual alignment. 

(g) 20d of Z stages is driven, move the work stage 2 caudad, contact a work 1 and 1', supply oil pressure etc. to 
the pressurization mechanism 22, and pressurize a work 1 and 1' by the predetermined pressure. Subsequendy, 
light is irradiated through light-transmission aperture 3a at a work 1 and 1' from a lamp 8, and a work 1 and the 
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optical hardening type adhesives applied to 1' are stiffened. 

(h) Stop the pressurization to a work 1 and 1' after hardening of adhesives, raise the work stage 2 and take out 
the work [ finishing / adhesion ] 1 and 1'. 

[0065] In this example, the work of two sheets is made to approach and rough alignment is performed, as 
mentioned above, subsequently Since it is larger than the diameter of a spacer, and the work of two sheets is set 
to the gap where adhesives are not exfoliated or divided and alignment of the work of two sheets is performed, 
maintaining this parallel state after contacting the work of two sheets and changing into an parallel state 
Without tacking carrying out, highly precise alignment is performed and a liquid crystal substrate can be stuck. 
Moreover, a crack is sufficient for a substrate just and the element on a substrate is not made to destroy in that 
case. 

[0066] Furthermore, since adhesives can be stiffened using optical hardening type adhesives, without heating a 
substrate, two substrates shift during adhesion / hardening according to the thermal expansion of a substrate, 
and there are no cause and bird clapper with a faulty product. Furthermore, since a light-transmission aperture is 
prepared in a light-transmission window part and light is irradiated from the lower part of a substrate, a 
substrate can be fixed to a light-transmission window part only by pinching a substrate by the support plate, it is 
not necessary to prepare a vacuum adsorption mechanism etc. in the light-transmission aperture which 
processing becomes from comparatively difficult quartz glass etc., and structure of a light-transmission window 
part can be simplified. 

[0067] Drawing 8 is drawing showing the 2nd example of this invention, and this example is constituted so that 
light, such as ultraviolet rays, may be irradiated only in the position where the adhesives on a work were applied 
using the outgoing radiation edge move mechanism and the light guide fiber. In this drawing, the optical 
irradiation section to which 40 irradiates an outgoing radiation edge move mechanism, and 51 irradiates light, 
such as ultraviolet rays, the light guide fiber to which 52 leads the light from the optical irradiation section 51, 
and 53 are outgoing radiation edges, and the lens which condenses the light drawn from the light guide fiber 52 
is prepared in the outgoing radiation edge 53. 

[0068] The same sign is given to the thing that other composition is the same as that of the 1st example shown 
in drawing 1 . and same, it gets down, and theta stage 20a shown in drawing 1 , X stage 20b, Y stage 20c, 20d 
of Z stages etc., etc. are shown by drawing 8 as X, Y, Z, and a theta stage drive 20. Moreover, the application 
positional information which shows the application position of a work 1 and the adhesives to the position of the 
alignment mark AM on 1', the speed-control information which shows the traverse speed of an outgoing 
radiation edge are memorized by the storage means (not shown) of a control section 31, and a control section 3 1 
controls the position of the outgoing radiation edge 53 by the above-mentioned outgoing radiation edge move 
mechanism 40 based on the above-mentioned information. 

[0069] In this drawing, drawing 9 is drawing showing an example of the above-mentioned outgoing radiation 
edge move mechanism 40, 53 is said outgoing radiation edge, the light guide fiber 52 is attached in the outgoing 
radiation edge 53, and light is introduced into the light guide fiber 52 from said optical irradiation section 51. 
Moreover, light-transmission aperture 3a which countered the above-mentioned outgoing radiation edge 53, and 
was described above is arranged. It is the X-axis arm [ frame ] in which 41 was attached in and, as for 42, the 
above-mentioned outgoing radiation edge 53 was attached, and the X-axis arm 42 is engaging with ball screw 
43c, and ball screw 43c is further combined with X-axis drive-motor 43a through distributor-shaft-coupling 
43b. 

[0070] For this reason, if X-axis drive-motor 43a rotates, ball screw 43c will rotate and the X-axis arm 42 will 
move to X shaft orientations, moreover, X-axis drive-motor 43a, distributor-shaft-coupling 43b, and ball screw 
43c are supported on the Y-axis arm 44 ~ having ~ **** ~ the Y-axis arm 44 - the 1st and 2nd guides -- it can 
move along with the guide rails 46a and 47a prepared in members 46 and 47 ~ it is attached furthermore, a 
guide ~ members 46 and 47 are being fixed to the frame 41 And the one side edge of a Y-axis arm engages with 
ball screw 45c, and ball screw 45c is further combined with Y-axis drive-motor 45a through distributor-shaft- 
coupling 45b. 

[0071] For this reason, if Y-axis drive-motor 45a rotates, ball screw 45c will rotate and the Y-axis arm 44 53, 
i.e., an outgoing radiation edge, will be moved to Y shaft orientations. Therefore, the outgoing radiation edge 53 
can be moved to the arbitrary positions of movable within the limits of the X-axis arm 42 and the Y-axis arm 44 
by driving X-axis drive-motor 43a and Y-axis drive-motor 45a (if required [ about the above-mentioned 
composition and above-mentioned operation of an outgoing radiation edge, an outgoing radiation edge move 
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mechanism, etc. ] in addition, please refer to Japanese Patent Application No. No. 305910 [ six to ] which 
applied previously). 

[0072] Next, the lamination process of the liquid crystal panel by the equipment of the 2nd example shown in 
drawing 8 is explained. 

(a) (a) of said 1st example - (f) Similarly, after fixing a work 1 and 1' to the work stage 2 and the light- 
transmission window part 3, a work 1, rough alignment of 1', and fine alignment are performed. 

(b) Move the work stage 2 caudad, contact a work 1 and 1', supply oil pressure etc. to the pressurization 
mechanism 22, and pressurize a work 1 and 1' by the predetermined pressure. 

(c) As described above, the adhesives application positional information to the position of the alignment mark 
AM, move zero information, the relative-position information to an optical irradiation starting position over a 
move zero, speed-control information, etc. are memorized by the control section 31, and after a control section 
3 1 drives the outgoing radiation edge move mechanism 40 and moves the outgoing radiation edge 53 to a move 
zero based on these information, move it to a work 1 and the optical irradiation starting position on 1'. 

(d) A control section 31 opens shutter 51a of the optical irradiation section 51, introduces into the light guide 
fiber 52 the light which the optical irradiation section 51 emits, and irradiates light from the outgoing radiation 
edge 53 at the adhesives application portion of a work 1 . Moreover, the wavelength range of the light irradiated 
by light filter 51b if needed is selected. 

(e) Reading the above-mentioned adhesives application positional information and speed-control information, 
move a control section 3 1 at the speed at which the outgoing radiation edge 53 is directed using the above- 
mentioned speed-control information along the application part of a work 1 and the adhesives of 1', it irradiates 
the light emitted from the outgoing radiation edge 53 in the application part of adhesives, and stiffens optical 
hardening type adhesives. 

[0073] And if the 1st irradiation to adhesives finishes and the outgoing radiation edge 53 returns to an optical 
irradiation starting position, if needed, the outgoing radiation edge 53 will be moved along with adhesives like 
the above, and irradiation of the 2nd henceforth will be performed. 

(f) After the irradiation to all the application portions of adhesives is completed, a control section 3 1 suspends 
irradiation of the light from the optical irradiation section 51, and stops movement of the outgoing radiation 
edge 53 by the outgoing radiation edge move mechanism 40. 

(g) Stop the pressurization to a work 1 and 1' after hardening of adhesives, raise the work stage 2, and take out 
the work [ finishing / adhesion ] 1 and 1'. 

[0074] As mentioned above, in this example, since an outgoing radiation edge is moved along the application 
position of adhesives and light is irradiated at adhesives while the same effect as the 1st example is acquired, 
the utilization factor of light can be raised sharply and adhesives can be effectively stiffened with the lamp of a 
small output. Moreover, since the spot of light does not separate from adhesives, light is irradiated by the 
portion [****/ un-] and there is also no risk of causing degradation etc. 

[0075] Moreover, a liquid crystal panel can be stuck, maintaining good gap homogeneity by dividing the 
exposure of a light required for hardening of adhesives into multiple times, and irradiating it. By controlling the 
traverse speed of an outgoing radiation edge especially, the exposure of light can be controlled and optimal light 
according to the property of adhesives can be irradiated. In addition, in the above-mentioned example, although 
the exposure of the light to adhesives is controlled by traverse speed of an outgoing radiation edge, even if it 
changes the luminous intensity which the optical irradiation section emits with a dimming filter etc., the 
exposure of the light similarly irradiated by adhesives is controllable. 

[0076] Moreover, in the above-mentioned example, although the control section is made to memorize adhesives 
application positional information and the position of an outgoing radiation edge is controlled by this positional 
information, while a sensor is attached in an outgoing radiation edge and this sensor detects the application 
position of adhesives, an outgoing radiation edge can also be moved along with adhesives. instead of drawing 
10 being drawing showing the 3rd example of this invention, and this example establishing a gap adjustment 
mechanism — a laser interferometer ~ preparing ~ a laser interferometer ~ a work 1 and 1* - the example which 
measures the gap of a between and sets up a work 1 and 1' in parallel is shown 

[0077] hole 33a which 33 is a laser interferometer, and at least three or more laser interferometers 33 were 
formed on the work stage 2 in this drawing, and was prepared in the work stage 2 ~ minding ~ a work 1 and 1' - 
- a laser beam ~ irradiating ~ the reflected light ~ receiving light ~ a work 1 and 1' ~ the gap of a between is 
measured Moreover, in this example, a gap adjustment mechanism is not prepared in the light-transmission 
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window part 3 and base 21a, but the light-transmission window part is being directly fixed to base 21a. 
[0078] Except for the point describing above, the same sign is given to the thing other composition is the same 
as that of the 1st and the 2nd example, and same as what was shown in the 1st and the 2nd example. Next, the 
lamination process of the liquid crystal panel by this example is explained. 

(a) Attach one work 1 in the position where the work stage 2 was appointed beforehand, and fix a work 1 to a 
work stage by the vacuum. Moreover, work 1' of another side is laid on the light-transmission window part 3, 
and it fixes with a support plate 5 and a stopper 6. 

(b) Drive 20d of Z stages, move the work stage 2 caudad, and make a work 1 and 1' approach to 0.2mm - about 
0.3mm. 

(c) Control the position of the work stage 2 and perform rough alignment so that the alignment mark AM may 
be observed by the alignment unit 4 and the position of the alignment mark AM of a work 1 and the alignment 
mark AM of work 1' may be in agreement. Thereby, alignment is carried out in the precision of about a 
maximum of **3 micrometers. 

(d) a laser interferometer 33 - the gap between a work 1 and 1' - measuring - a work 1 and 1' - move the 
work stage 2 caudad, maintaining the parallelism of a between, and it is larger than the diameter of a spacer, and 
set the gap of a work 1 and work 1' to the gap where adhesives are not exfoliated or divided, for example, 20 
micrometers - 30 micrometers 

(e) Control the position of the work stage 2 and perform fine alignment so that the position of the alignment 
mark AM of a work 1 and the alignment mark AM of work 1' may be in agreement. Thereby, alignment is 
carried out in the precision of about about ** 1 micrometer. 

(f) Move the work stage 2 caudad, contact a work 1 and 1', supply oil pressure etc. to the pressurization 
mechanism 22, and pressurize a work 1 and 1' by the predetermined pressure. Subsequently, package irradiation 
of the light is carried out on a work from a lamp like the 1st example, or light is irradiated with a light guide 
fiber like the 2nd example in the application part of adhesives, and a work 1 and the optical hardening type 
adhesives applied to 1' are stiffened. 

(g) Stop the pressurization to a work 1 and 1' after hardening of adhesives, raise the work stage 2 and take out 
the work [ finishing / adhesion ] 1 and 1'. 

[0079] since the laser interferometer was formed and the gap between a work 1 and 1' is measured, without it 
establishes a gap adjustment mechanism in this example as mentioned above ~ a work 1 and 1' - the gap of a 
between can be set as an parallel and fixed gap Drawing 1 1 is drawing showing the 4th example of this 
invention, and this example prepares X, Y, Z, and theta move mechanism in a light-transmission window part 
side while constituting it so that a work may be pressurized by air. 

[0080] In drawing 1 1 , a work stage and 3 are light-transmission window parts, as for 1 and 1', air inhalation / 
supply pipe 2b is prepared for them in the work stage 2, as for a work and 2, and air inhalation / supply pipe 2b 
is connected to the source of a vacuum and compressor which are not illustrated through air inhalation / feed- 
hopper 2c. And in case the above-mentioned air inhalation / feed-hopper 2c are connected to the source of a 
vacuum, a work 1 is fixed by the vacuum, in case a work 1 is fixed to the work stage 2, and a work 1 is 
pressurized, the above-mentioned air inhalation / feed-hopper 2c are connected to a compressor, air is supplied 
from a compressor, and a work 1 is pressurized by air. Moreover, between the work stage 2 and base 21b, the 
gap adjustment mechanism shown in aforementioned drawing 5 , drawing 6 , and drawing 7 is established. 
[0081] In addition, in this example, with the 1st example, a gap adjustment mechanism makes the upper and 
lower sides reverse, and is attached (adsorption block 7k is attached in base 21b in drawing 5 ). On the other 
hand, the support plate 5 and the stopper 6 are formed in the light-transmission window part 3, and work 1' is 
fixed to the light-transmission window part 3 by the support plate 5 and the stopper 6 like the 1st - the 3rd 
example. Furthermore, light-transmission aperture 3a is prepared in the light-transmission window part 3, and 
light, such as ultraviolet rays irradiated from a lower part, is irradiated by a work 1 and 1' through light- 
transmission aperture 3 a. 

[0082] Moreover, X, Y, theta move mechanism 23, and the Z-axis move mechanism 24 are established, and the 
light-transmission window part 3 drives the light-transmission window part 3 in X, Y, Z, and the direction of 
theta in the time of the alignment of a work etc. according to X, Y, theta move mechanism 23, and the Z-axis 
move mechanism 24. Drawing 12 is drawing showing an example of Above X and Y, theta move mechanism 
23, and the Z-axis move mechanism 24, and, as for this drawing (a), drawing where the light-transmission 
window part, and X, Y, Z and theta move mechanism were seen from the side, and drawing where this drawing 
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(b) looked at the light-transmission window part, and X, Y, Z and theta move mechanism from the upper 
surface are shown. 

[0083] As shown in this drawing (a), Z-axis mechanical-component 24b is attached in base 21a, and cam 24c ■ 
drives in the direction of an arrow of this drawing by Z-axis mechanical -component 24b. Moreover, if Z-stage 
24a is laid possible [ movement in the vertical direction ] through roller 24d on cam 24c and cam 24c moves in 
the direction of the said drawing arrow by Z-axis mechanical -component 24b, Z-stage 24a will move in the 
vertical direction. 

[0084] Moreover, on Z-stage 24a, as shown in this drawing (b), X-axis mechanical-component 23a and 23a' and 
23d of Y-axis mechanical components are attached, and roller 23b, 23b', and 23e drive in the direction of the 
said drawing arrow by X-axis mechanical-component 23a and 23a' and 23d of Y-axis mechanical components. 
On the other hand, the light-transmission window part 3 is attached in X and Y shaft orientations possible 
[ movement ] and possible [ rotation ] on Z-stage 24a by bearing etc., and the light-transmission window part 3 
is energized leftward [ of this drawing (b) / down and leftward ] with the spring which is not illustrated. 
Moreover, driving-member-ed [ X-axis ] 23c, 23c', and 23f of driving member-ed [ Y-axis ] were attached in 
the light-transmission window part 3, and it is in contact with above-mentioned roller 23b, 23b', and 23e. 
[0085] And in moving the light-transmission window part 3 to X shaft orientations, without driving 23d of Y- 
axis mechanical components, X-axis mechanical-component 23a and 23a' is driven, and it moves roller 23b and 
23b' in the direction of an arrow of this drawing (b). Thereby, the light-transmission window part 3 moves in the 
vertical direction of this drawing (b). Moreover, in moving the light-transmission window part 3 to Y shaft 
orientations, without driving X-axis mechanical-component 23a and 23a', 23d of Y-axis mechanical 
components is driven, and it moves roller 23e in the direction of an arrow of this drawing (b). Thereby, the 
light-transmission window part 3 moves to a longitudinal direction in this drawing (b). 
[0086] furthermore, in rotating the light-transmission window part 3 clockwise (counterclockwise rotation) 
Drive X-axis mechanical-component 23a, 23a', and 23d of Y-axis mechanical components, and roller 23b[ of 
X-axis mechanical-component 23 a' ]' is moved to above [ of this drawing (a) ] (down). Roller of 23 d of Y-axis 
mechanical components 23e is moved rightward (left), and roller 23b of X-axis mechanical-component 23a is 
moved downward (above). 

[0087] Returning to drawing 1 1 , it is an alignment unit, and 4 observes the alignment mark AM inscribed on a 
work 1 and 1' by the alignment unit 4 like the 1st - the 3rd example, and performs a work 1, and the rough 
alignment and fine alignment of 1'. Lamps with which 8 emits light, such as ultraviolet rays, such as a high 
pressure mercury vapor lamp and a metal halide lamp, and 9 are mirrors, it is condensed by the mirror 9 and the 
light which a lamp 8 emits is irradiated by a work 1 and 1' through light-transmission aperture 3a. 
[0088] Next, the lamination process of the liquid crystal panel by this example is explained. 

(a) Move the light-transmission window part 3 below according to the Z-axis move mechanism 24, attach one 
work 1 in the position where the work stage 2 was appointed beforehand, from air inhalation / supply pipe 2b, 
inhale air and fix a work 1 to a work stage. Moreover, work 1' of another side is laid on the light-transmission 
window part 3, and a work is pinched with a support plate 5 and a stopper 6, and it fixes. 

(b) Move the light-transmission window part 3 up, and make the work 1 fixed to the work stage 2, and the work 
1 fixed to the light-transmission window part 3 approach to 0.2mm - about 0.3mm according to the Z-axis move 
mechanism 24. 

(c) Introduce lighting light into the alignment unit 4, like the 1st - the 3rd example, control the position of the 
work stage 2 by X, Y, and theta shaft drive 23, and perform rough alignment. Thereby, alignment is carried out 
in the precision of about a maximum of **3 micrometers. 

(d) According to the Z-axis move mechanism 24, move the light-transmission window part 3 up, and contact the 
work 1 and work 1' which were fixed to the work stage 2. And if the light-transmission window part 3 is moved 
further up and all sensor 7n of the gap adjustment mechanism 7 generates an output, movement to the upper part 
of the work stage 2 will be stopped, and a work 1 and work 1' will be held in the parallel state. 

[0089] In this state, the Z-axis move mechanism 24 is driven, the light-transmission window part 3 is moved 
below, it is larger than the diameter of a spacer, and the interval of a work 1 and work 1' is set as 20 
micrometers - 30 micrometers which is the gap where adhesives are not exfoliated or divided. 

(e) Introduce lighting light into the alignment unit 4, televise the alignment mark AM inscribed on a work 1 and 
1', like the 1st - the 3rd example, control the position of the work stage 2 by X, Y, and theta shaft drive 23, and 
perform fine alignment. Thereby, alignment is carried out in the precision of about about ** 1 micrometer. 
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(f) Drive the Z-axis move mechanism 24, move the light-transmission window part 3 up, and contact a work 1 
and 1'. 

[0090] Subsequently, air is supplied to air inhalation / feed-hopper 2c from a compressor, air is supplied to the 
upper surface of a work 1 through air inhalation / supply pipe 2b, and a work 1 and 1' are pressurized by the 
predetermined pressure. It attaches, light is irradiated through light-transmission aperture 3a at a work 1 and 1' 
from a lamp 8, and a work 1 and the optical hardening type adhesives applied to 1' are stiffened, 
(h) Stop the pressurization to a work 1 and 1' after hardening of adhesives, drop the light-transmission window 
part 3 and take out the work [ finishing / adhesion ] 1 and 1'. 

[0091] As mentioned above, a work can be pressurized in this example, without establishing a pressurization 
mechanism as shown in the 1st - the 3rd example, since inhalation/supply pipe of air are formed in a work stage 
and the work is pressurized by air, while the same effect as the 1st example is acquired. In addition, although 
package irradiation of the light is carried out with the lamp 8 at the work, as shown in the 2nd example of the 
above, you may constitute from the 4th example of the above so that light may be irradiated with a light guide 
fiber only in the adhesives application part on a work. 

[0092] Moreover, although the gap adjustment mechanism was attached in the work stage side and X, Y, theta 
move mechanism, and the Z-axis move mechanism are prepared in the light-transmission window part side in 
the 4th example of the above, like the 1 st - the 3rd example, X, Y, Z, and theta move mechanism may be 
prepared in a work stage side, and a gap adjustment mechanism may be attached in a light-transmission window 
part side. Similarly, in the 1st - the 3rd example, like the 4th example of the above, a gap adjustment 
mechanism can be attached in a work stage side, and X, Y, theta move mechanism, and a Z-axis move 
mechanism can also be prepared in a light-transmission window part side. 

[0093] Furthermore, in the above 1st - the 4th example, the optical irradiation section which consists of a lamp 
8 and a mirror 9 or the optical irradiation section 51, and the outgoing radiation edge 53 may be formed up, it 
may be made to correspond to it, and the light-transmission window part 3, the work stage 2, X, Y and Z, theta 
move mechanism, etc. may be arranged to vertical reverse: 
[0094] 

[Effect of the Invention] As explained above, the following effect can be acquired in this invention. 

(1) Make each of two substrates hold to a work stage and a light-transmission window part. Two substrates are 
located in parallel with the gap of the range where adhesives are not divided [ where are not divided, and it is 
larger than the diameter of the spacer sprinkled between two substrates, and does not exfoliate ]. Since perform 
alignment of the relative position of two substrates in this state, next contact two substrates on both sides of a 
spacer, two substrates pressurize in the direction approached relatively, light is irradiated at adhesives and it was 
made to stiffen adhesives A liquid crystal panel can be stuck without a crack being sufficient for a substrate just 
and making the element on a substrate destroy. Moreover, a tacking process is skipped and a liquid crystal panel 
can be stuck with high precision at one process. 

(2) Make two above-mentioned substrates the range to which the adhesives applied to one substrate do not 
contact the substrate of another side approach abbreviation parallel. Performing rough alignment of the relative 
position of two above-mentioned substrates in this state, contacting two substrates on both sides of a spacer 
next, considering as an parallel state, and holding an parallel state By locating two substrates with the gap of the 
range where adhesives are not divided [ where are not divided, and it is larger than the diameter of the above- 
mentioned spacer and does not exfoliate ], and performing fine alignment of the relative position of two 
substrates in this state When contacting two substrates at the time of fine alignment, the position of a substrate 
does not shift greatly. Furthermore, two substrates can be set as a desired gap-in parallel by easy operation. 

(3) It becomes possible to set two substrates as a desired gap in parallel only by adding an easy mechanism by 
preparing the adjustment mechanism in which absorb the force of a direction in which two above-mentioned 
substrates contact, and it begins to displace from the time of movement having become impossible [ two 
substrates ] more than it substantially on both sides of the spacer in the above-mentioned work stage or at least 
three light-transmission window parts. 

(4) Highly precise alignment can be performed by a microscope's detecting the alignment mark prepared in the 
substrate side where it countered on two above-mentioned substrates, respectively, and performing rough 
alignment and fine alignment. 

[0095] Moreover, by preparing a scale-factor switch mechanism in the above-mentioned microscope, at the time 
of rough alignment and fine alignment, it can be set as the suitable scale factor according to each precision, and 
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fine alignment can be performed with high precision. 

(5) By forming a support plate and a stopper in the periphery of a light-transmission window part, pinching a 
substrate, and irradiating at a substrate the light from the optical irradiation section prepared under the light- 
transmission window part through the above-mentioned light-transmission window part, a substrate can be held 
without establishing mechanisms, such as a vacuum adsorption means for fixing a substrate to a light- 
transmission window part, and composition of the light-transmission section can be simplified. 

(6) By establishing the light guide fiber which leads the light from the optical irradiation section to an outgoing 
radiation edge, and the move mechanism to which the above-mentioned outgoing radiation edge is relatively 
moved to the adhesives to which it was applied by the above-mentioned substrate, the utilization factor of light 
can be raised sharply and adhesives can be effectively stiffened with the lamp of a small output. Moreover, 
since the spot of light does not separate from adhesives, light is irradiated by the portion [****/ U n-] and there 
is also no risk of causing degradation etc. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the lamination method of the liquid crystal panel which sticks a transparent substrate, a transparent 
substrate, or a transparent substrate and a semiconductor substrate with optical hardening type adhesives Each 
of two substrates is made to hold to a work stage and a light-transmission window part. Two substrates are 
located in parallel with the gap of the range where adhesives are not divided [ where are not divided, and it is 
larger than the diameter of the spacer sprinkled between two substrates, and does not exfoliate ]. The lamination 
method of the liquid crystal panel characterized by performing alignment of the relative position of two 
substrates in this state, next contacting two substrates on both sides of a spacer, and two substrates pressurizing 
in the direction approached relatively, irradiating light at adhesives, and stiffening adhesives. 
[Claim 2] In the lamination method of the liquid crystal panel which sticks a transparent substrate, a transparent 
substrate, or a transparent substrate and a semiconductor substrate with optical hardening type adhesives, in the 
state where two above-mentioned substrates do not contact Make each substrate hold to a work stage and a 
light-transmission window part, and two above-mentioned substrates are made for the range to which the 
adhesives applied to one substrate do not contact the substrate of another side to approach abbreviation parallel. 
While performing rough alignment of the relative position of two above-mentioned substrates in this state, 
contacting two substrates on both sides of a spacer next and changing into an parallel state. Considering as the 
state where the above-mentioned adhesives were pinched between two substrates, and holding the above- 
mentioned parallel state next Two substrates are located with the gap of the range where adhesives are not 
divided [ where are not divided, and it is larger than the diameter of the above-mentioned spacer, and does not 
exfoliate ]. The lamination method of the liquid crystal panel characterized by performing fine alignment of the 
relative position of two substrates in this state, contacting two substrates on both sides of a spacer after that 
again, and for two substrates pressurizing in the direction approached relatively, irradiating light at adhesives, 
and stiffening adhesives. 

[Claim 3] The adjustment mechanism in which absorb the force of a direction in which two above-mentioned 
substrates contact, and it begins to displace from the time of movement having become impossible [ two 
substrates ] more than it substantially on both sides of the spacer Even if it prepares in the above-mentioned 
work stage or at least three light-transmission window parts, it moves the above-mentioned work stage and/or a 
light-transmission window part in the direction which contacts two above-mentioned substrates on both sides of 
a spacer and two substrates contact on both sides of a spacer In addition, when the movement concerned is 
continued and all the above-mentioned adjustment mechanisms carry out the variation rate of the specified 
quantity, respectively Stop movement of the above-mentioned work stage and/or a light-transmission window 
part, and it sets in each adjustment mechanism. When two substrates are contacted on both sides of a spacer, it 
considers as an parallel state and only a predetermined distance moves a work stage and/or a light-transmission 
window part to opposite direction with the above-mentioned move direction after that by making the 
displacement state at that time hold The lamination method of the liquid crystal panel of the claim 2 
characterized by locating two substrates in parallel with the gap of the range where adhesives are not divided 
[ where are not divided, and it is larger than the diameter of the above-mentioned spacer, and does not 
exfoliate ]. 

[Claim 4] The lamination method of the liquid crystal panel of the claim 2 characterized by carrying out by 
detecting under a microscope the alignment mark which the above-mentioned rough alignment and fine 
alignment prepared in the substrate side where it countered on two above-mentioned substrates, respectively, or 
a claim 3. 
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[Claim 5] The lamination method of the liquid crystal panel of the claim 4 characterized by the scale factor of 
the microscope in the above-mentioned fine alignment being higher than the scale factor of the microscope in 
the above-mentioned rough alignment. 

[Claim 6] The optical irradiation section which emits light The work stage holding a transparent substrate or a 
semiconductor substrate The light-transmission window part which has a light-transmission aperture for 
irradiating the adhesives to which the transparent substrate was held and the light from the above-mentioned 
optical irradiation section was applied by this transparent substrate, the above-mentioned transparent substrate, 
or the semiconductor substrate The move mechanism in which the above-mentioned work stage or a light- 
transmission window part is moved to rotation and a level perpendicular direction The control section which 
controls the alignment mechanism and each above-mentioned mechanism for doubling with a position relation 
the relative position of a pressurization means by which the above-mentioned transparent substrate, a 
transparent substrate, or a transparent substrate and a semiconductor substrate puts a pressure in the direction 
approached relatively, the above-mentioned transparent substrate, a transparent substrate or a transparent 
substrate, and a semiconductor substrate The above-mentioned control section moves a work stage or a light- 
transmission window part perpendicularly according to the above-mentioned move mechanism, and it is larger 
than the diameter of the spacer sprinkled between substrates in two substrates, and it is lamination equipment of 
the liquid crystal panel equipped with the above, and it is characterized [ you make it located in parallel with the 
gap of the range where adhesives are not exfoliated or divided, and ] by to perform alignment of the relative 
position of two substrates according to the above-mentioned alignment mechanism in this state. 
[Claim 7] Lamination equipment of the liquid crystal panel of the claim 6 characterized by making a substrate 
hold to a light-transmission window part, irradiating at a substrate the light from the optical irradiation section 
prepared under the light-transmission window part through the above-mentioned light-transmission window 
part, and stiffening the above-mentioned adhesives by forming a support plate and a stopper in the periphery of 
a light-transmission window part, laying the above-mentioned substrate in a light-transmission window part, 
and pinching a substrate with this support plate and a stopper. 

[Claim 8] Lamination equipment of the liquid crystal panel of the claim 6 characterized by establishing the light 
guide fiber which leads the light from the optical irradiation section to an outgoing radiation edge, and the move 
mechanism to which the above-mentioned outgoing radiation edge is relatively moved to the adhesives to which 
it was applied by the above-mentioned substrate, irradiating, moving light relatively to adhesives, and stiffening 
adhesives, or a claim 7. 

[Claim 9] Lamination equipment of the liquid crystal panel of the claims 6 and 7 characterized by establishing 
the pressurization means which puts a pressure on the above-mentioned substrate by applying the force in the 
direction which a work stage and a light-transmission window part are made to approach relatively, or a claim 
8. 

[Claim 10] Lamination equipment of the liquid crystal panel of the claims 6 and 7 characterized by establishing 
the pressurization means which puts a pressure on the above-mentioned substrate by spraying air on the above- 
mentioned substrate, or a claim 8. 

[Claim 1 1] It has the gap setting mechanism in which a transparent substrate, a transparent substrate, or a 
transparent substrate and a semiconductor substrate is set up at an parallel and fixed interval. The above- 
mentioned gap setting mechanism consists of at least three adjustment mechanisms prepared in the work stage 
or the light-transmission window part, the above-mentioned adjustment mechanism The adjustment mechanism 
concerned drives the above-mentioned move mechanism including a detection means to detect having displaced 
only the amount of requests, and a maintenance means to hold the displacement state at that time. [ when the 
above-mentioned work stage or a light-transmission window part is moved in the direction in which two above- 
mentioned substrates contact on both sides of a spacer ] When it continues in addition and the above-mentioned 
move mechanism is driven in the direction concerned after two substrates contacted on both sides of the spacer 
Lamination equipment of the liquid crystal panel of the claims 6, 7, 8, and 9 characterized by being what 
absorbs the driving force from the above-mentioned move mechanism, and it begins to displace from the time 
of two substrates contacting on both sides of a spacer, and it having become impossible to move more than it 
substantially, or a claim 10. 

[Claim 12] The above-mentioned alignment mechanism is lamination equipment of the liquid crystal panel of 
the claims 6, 7, 8, 9, and 10 which are optical microscopes and are characterized by providing a scale-factor 
switch mechanism, or a claim 1 1. 
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tl'J;0 Ay M^cDitS- 
2ifi*-ttfcf3jE7tbfcO LT, Hffi£3?^£-fc!--5o CCD 

[0003] -is. ^mm^mmu. nyf^-i 

S *fT -5 £ WT £ ^SftS 1£«?T«4j£ $ tix ^ 

flSiSA^jncAWbfe^rt^«^7xaffi. m&mzm 
jibfcfg. Hfitass-t^ETKW^n. stasia, so 
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[0004] m>&T'\zziz.hyo><Dfzi£>\z-tJ7xm& 

<DRt>Q\z®m&fc , 5:m^?>Z\tbftt>nT^Z>. M 
fc&CDffiffijSi?. ?S)g$ h^xxX^ (TFT) 

[0 0 0 5] ftU^cotf^Xgffi (Sfe«^BlS1g) fctt 

fiCDgtfli^T-^fiE^ttTfcO. HffcCD^HIig&CD&U 

£ £L £ ^ ck ~> I c g PI b co S fJ S T * o 

[0 0 0 6] 01 3 «±tebfc^S/1^-^ 
yt^-JU) CD— 0i]$r*-rElTfeO, |WIllt'*5^T. 10 1 
— 7-<;P^»ffi. 10 2ttTFTlS, 10 3IJ 
TFTSg? (i^lEh5>->*X^) . 1 0 A\t-fvvW 
h'J->^X. 1 0 5tttS[^X^— 9". 10 6BS» 
10 7By-W, 10 8ttS?ITOtiTfe5. ft 

[0 0 0 7 ] JfiSA'^.JUCDSjgXSTW. ±IE2ttCD^f 
7XS«*BiJ*C»^bfc». &*?PJ (il 3 (CiJt't-S 
x— ^?flJ10 7) Tl£ 9 CCDPt. 2ftCD^f7 

xsiscDnfltc. x^— v- tmttiz>wvte>ffl.mi L mi 
3 tisitsx^— y- 1 o 5) zmmLT2&cDU7xm 

^)CSa^^«C^^$n-5o -5-CD^CDfgtt 1 ~ 1 . 5m 

[0008] ei i 4tefi7x&fo±\zmmm 

I'. a». ^5xSffi±ir{i«^ (IWEITti4®) cdS! 

oaAP^IftttenS. ^5XS1SCD4SI(Cti, itf^fC 

jcbxis^tofflicffissy^^sn, 2Rcd^5xs^ 

[0 0 0 9] 2ftCD^1S$B I !ii9^^-ti--5>i:$> mlfBCDy 
•5cfcC>(C. 2^CDS^CDeg^*5-a-€:fT^. SblC. f®. 

2 fccD&mmtmizmm-t&jjfaizRijzmifc&z 



5 

tSSS ft] £66 ft ±lBLfc2ficc0S1S€:Bi0€f^i±. 
Z>-J3&£LT. ft#a>«=>Tf2(l) <D<fc 5 K 2 tfc©a&*J 

TIB (2) ©<fc 5 \z&±sbtj. L\Z&mffl&*m{t2-& 375 

(1) fijt»*fTofc»c«»»i**«fba-a:4*ft 

EI 1 4 (C^Lfc«fc5l;. ^BgfkSJ^^ftJ*^* 
[0 0 10] ±fELfc<Klt«>g§g<!:L-T«. #J Al-i. H 

1 5 izTH-tmm&m^zz. tanr^-s. as (9-57 «t 

«ISiti65t5l:(i, (B]EIIC5r:TJ;'5>lc 1 2ft© 
9-5^1. 1' £7-^Xr-y2 0 2 i7-^Xr- 
y2 0 3l:M8f§l:J;0I^LT, 2ft©9 — 5? 
1, 1' £«s=J0. 5mmgffi©ffiRStrftjfi£-e--&. -^L 
T. 77'f)<>l>ffl3ti2 0 6,t5i)£77'fn2 0 4 

CDfffl§ii?*^i^n«>77'f * > h • 

h 4 t'j; o 9— 57 1 , l' ro*t(6]-r-5StcEnanfc7 7 

-f / > h • V-57 AMSrgfgiU 7 7"-f * > S • V— 57 
AM*tri'2 0 5±(:SSSt4 (|SI|ll(c(±llI*LT 
ufcua*. 77-f^>h • a=7 b 4 te5i>ft < tt)2fi 
R/TtClSttbtlTUS) o 
[0 0 1 1 ] OUT*. X, Y, Z, d&mm®2 0 1 K 
0-77©9 — 5* 1 ' SrX, Y, 0 (X«1MB1cO£^7j 
ft. YtitESlCtt LTSitTift. <9f±X, Y^ffif'HiS 
fctt^'frtU/tlHlte) 7j ft 1C 2ftCD9~57 
(D7y^ * > h • V-57 AM£— t^ti-*. ifcle. 9- 
57 l ' £Zttl (|B)[2l©±T75ft) TiftiC^S) £ "t±. 2ft 
CD 7- 57 ^fg»WI'«)fiT-573 ftfC/ETJ £ . 

■7-57X7=— ->*2 0 2 £9-57X7=— v2 0 3 fC;(fl*>i 
itft/tt-^ ^lC<k0 9-57 l . I ' £fln^LTfSlt#> 

[0 0 12] OUT. {5lta6£tt£: 2 ft©S1£ (9 — 
57) £fg»ftS;fa£;b-ti-T. M^CAn, Mfocvm. 
[HI (If^l *«SS±ffiCaSoT^-lc/j:SJ:^t. 

(2) Kit«>«cLcaE*JW**«^*-e-a*te. 

[0 0 13] 9-57 fc. El 1 4fC^Lfc«t'plC, ^SSft 
^SE«fS>J*^#-TS. OUT. EI 1 5 tl^^^Slg^rffl 
U. 2ft©9 — 5M. 1' ^7-i'Xf-y2 0 2 i7 
— 57Xt— -/2 0 3IIS^©^^<-J;0H^LT. 9 — 
57 1' 4Z* (|^@ffl±T*|fil) 7Jftl::&ffj£-fc»-. 214 

09-57 1. 1' sx^—- y-SrSE^ffiflsa-a-i). -eL 

T. (1) tmtik. 7^-i * > hmyt'ffi.2 0 6 <fcD7^-f 
>(>h)t*IltLT. 75-f ><> h- • h 4 led: 9 

9-571. 1' lZW£tlfz7?1 * > b ■ V — 57 AM5: 
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S&L. 7^ * > h • V-57 AMSr^? 2 0 5 ±lc 

[0 0 l 4] OUT. X. Y. Z. 0&3!)t$#52 0 l IC 
£0-73-09-571* £X, Y. 07jI*]iC^f)ja-a:. 2 
ft©9 — 571. 1 ' C07 7-f*> h • V— 57AM*:— g( 

^IC. ^©tKSgT. 2ft©9-57 1. 1' 
^WlC&ifit-STJftlCJraKLT. 9-57X7=— -^2 0 2 
t9-57X7=— ->'2 0 3 tCffl^&Sftfck-^K.fcO 9 
-57 1. 1 ' &Dnf»LTStt«fbS!©SS«»IS*«fk3-a- 
10 -So 

[0 0 15] 

[fgB^^^L.t^t-r ±IBL/t(l) ©Tite 

(a) (Sit^T-aigi. S«ftJ*J*®fk$ iiSIfl© 

t*sciniiL*ffi*o**$«to. ^SKkusteffiistcjii 

x.-5)£^co777)i7C#UCDT. <Klts6ffl ©SuSi:: i 

(b) {gih^nt. 2ftcoa«cofiB-&to-ta-sf sfc*. a 

^©^S^fi^g (CTxJiO. 5mmlf) ^LT*3 
<^*i*-5*<. 2ftcoaiS±c7)7 7'f ^> h • v-57 

»0«5^»K&»<r*t. 77-f^>i--i-7h© 

[0 0 16] gjfiW^/t^JMC&UTtt. 2 /zmift 
30 COT^'T ^> hi^gt5n5<fc7l:&oT^T^5 

u. (1) commit, ±|Eco«fc'5^F^S^S:^-3T*5 0. 
Z\(Dfclst>. (K±4&feHc*Sfb$-B-Sffi[f2(2) CD £ 
tiSStltna. L^L^C^b, fJI2(2) CD7JtelC*5U 

t(4. ^cDcta^tram^^**. 

[0 0 17] T7i^^. {iB^^-B-^fTCifc^fC. J$M 
L/t«^T 2 ftCOaiSCDX YTjI^CD^BSap-rS^S 

#$>o. aisPait'SEeati/cx^— <t^sis*iST^-r 
nr. sfitc+x^ftufco. ais±cD^^2:fiS^a-t+ 

40 ^Cti. aiS^ + X*7i*0^!^U±^ 

(2) CDTitelCfcUT. HfII2(l) CD<te>tC0. 5mmgg 

<D^^(C{4(1) 7 7-f^>hMS^fiTt?i. 

[0 0 18] ^blC. ±12(1) , (2) CD77tel3*5UT 
t-4. fttHftffl©»*fi«SflefflLT. a^SrfteO^^-li-T 

2ftfflli*fnTLSH. S!S^S©ISBi:fe-5C:i: 
a<S)-5o Z\(Dtztf>. ffiifiT(4. Tt^ftttCDSSJFlSrfiSffl 

50 LT. ^Sritit-ricTtTSfka-a-s^^K^^iig^a 



[0 0 19] ±12(1) . (2) KtiHT. 3fc«{tS0>tt# 
[0 0 2 0] £d3#. ±IELfc(l) , (2) (D^WZid 

mmcDmm&mfe-t zmmt* mmzytzwM-t z>fc&> 

SB L fcflf*tt««)KB^*** b T& $ tlfc t> ©1? * o 

z. < m&^z-fr&M o £fr-a& c: 

€f •SfKH/'WK&HiS 13 £fc>-a^ffi&<fctfgg£}S{ft-f -5 
CtT*5. 20 
[0 0 2 1] *fgBfl££>^2 WgMli. m^.(D&.W^io^ 

& < #J£Jiirt:£ -as d <t#Tf* £#liiJWffiJ£fri&iSI 
[0 0 2 2] 

&f4awSfit¥W#S«tSJtt«il:l!wS5*«i-C«iO 30 

ft^-a. 2Kcosis^!ct![ : m$nfcx^—ti-oiasd;D 

2ftWg1£cDte;ttW&E©{i@£fc>lt£fi^. ^IC 2 
tfc©S1££X^~ tf-£&A,T-*g«2a-. 2«CWS1S^ffi 

m m & m f t £ -a- -a £ 5 1 c l tz t> © x- * s . 

[0 0 2 3] *SSBj0Dt9?}<3S2C0^^t±. SBJ!fiffi<fcg 40 

fflx-M o ^-a-sasnA *;K£>a$ o -&t>-a^fetz*5n 

^- v*j £ ^jiiasggpt' tnt'nmmw. & £ a-. 
-^<Dmmzmftzntzmmmm&j5nmmz\%®!.\st£ 

frM«Hfc±K2tt©S«£ll&¥?TK«i!E3t»\ ^tt^T 
±!2 2KC0SKWlS^tB<j{4SWafirS^^-a*fT^. * 

i' 2 tsccD»ifi*x^— y-^^/uT^tt^a-T^F^ttfiiic 
T 4 £ * . ±ffi«* 2 ttOTS sraic snfc« 
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co?g. f?S2«rcoais$x^— y-£RA,T-i£®!£-a. 2 

[0 0 2 4] *5gB^C0IS*JS3C05gBjtt t gj? -fcJii 2 ©fg 
BJIc&l^T. 2ttfl)SfiAU^- y-*J*^*KWtI-5" 

-& :s fa« # £ ®jr l t m<L h t&sb i> m m mm z . 

±E 7 - V X 7— V S «^Sjgt5gBlc>& < <t fe 3 O 

Dj^-a. 2ft<£>^i£#x^- t^*J*^T : ^gMbTfc. ^ 

7£mcD$Z&$ : Ltz£%\z. ±fB9-^X^-->**5 e fc^/ 
*fe(4^31ji^g|5<75^ffij^f?JJ;^a-. #-«r©HSE«*IU: 
*5^T. ^-roStro^fiWm^^^^ar-SdtfC^O. 2 
«C«S^$X^— t^•S:i*^T-lg«^-aT¥fT^^i:L. 
^•O^. ^T^O^SiTt^t^-^X^-^fc^^/SfcK 

sra*<i!ifi*fctt»»f$n&^(ieH©nais*«foT2ts: 

[0 0 2 5] **WOB»*a4©a^tt. lf*^2SAc 

ttis*«3c7)^Bj(c*5^T. ±!Bm<a®-&^-a*5 £ fcr/® 

±fi2 2ftcoS1S±co^[6]LAcSte®l'^- 

z.ttz &Di7o£.o \zLrzi>(ox"$>i>o -^mmn^m 

[0 0 2 6] *^Bjro!fj}<JS6CD^BJ«. 
jg^^gCi, ±f29-^Xx-> ; S/t«7 l d;aj§^a5*lH] 

m^©<4g&a^fc^-*)-a4/c«)©i4ffi^^-a^t?i<i:. ± 

Oy-^X^-vSfctSTtSiS^SP^Sit^rfa^^Sh^ 

-a. 2«t©a«&affiFflir«fli^nfcx^— y-»iag«t 
m v> rase ^ t# o t w-n \z \<l m $ -a . mzmx-i. e&h ^ 
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ft o «fc O \Z tflfifc L Tz h CO T* 3b -5 o 
[0 0 2 7] 2Mgi3HC0ffl*Jg7 CD3SW±. 8i}*JS6C0?g 

Ktt. ftiSj§^lc±f2ffiffi£®ELTi£3£f$«<*:X h 

ft£±f2ft>gj®^£:frLTS&t::!SMLT. ±fH*g* 
»J £IE it £ ti- -5 <t o \Z ffi fS. L fz h CO T- & Z> . 

[0 0 2 8] *S5i|l|©tt;fcJH8©58Wi. IS*^ 6 £fc 
««*JM7C0fgH^|cfe^T. ^fiaMSB^^CO^SrtbWffl 10 

IS3jcJS9C0HBj5i±. gt5jcJg6, 7 *fe(ili§*^8 cofgBj 

[0 0 2 9] ^HjODIf 1 0 CO^«, |S^^ 6 , 
7 SfcHW?tcJS8CO?gBJlC*3^T. ±H2S1£tCX7£'>*; 20 
€ o It -5 £ <h cfc 0 ± I 2S IS \Z l£ 13 £ -5 JD EE ^ IS £ 
fSttfcfccoT&S,, #3£0JjcoW#Jgl lcoSSWi. IS* 
J£6, 7, 8, 9 £jtttffi*Jg 1 OCD2E9HK:*3HT. i§ 

a>:3-£©IB1IHT?»5rtSlfflie»£HM»£Stt. ±83 RU 

£JlfI2-tJ\ ±8a»ft««*B»bT. ±fl29-?XT 30 

A/Ttt*-ra*ifiii:»l(i*-ta:fc*^c*si'»T. 2fe<OS 
faW7.^—V&&A J T'&f&Lrzmbfc*>MffiLT±m& 

mmffizmmjjfaizmmLfzm&iz, 2*5c©asfi**x^ 

[0 0 3 0] *fGW<Dffl#m 1 2 cofgsjii, gfjfcjjj 6 , 
7, 8. 9, 1 0 '£fcfctW#JS 1 1 <D%$HZ&^~C. ± 

<g*£ gj 0 jftfj ^ fg- t t f z co T * -5 . 
[0 0 3 1 ] 

[f^ffl] *58^©»**l©S8W^*^Ttt, 
t— v*3«fctX^iSi@^gPlc: 2 ftcoSteco^-tl-E-*n*St# 
2tScC0SKP B t JllSi^$nfcX^— 9-COiBIScfc 0 

^o. mmm^mm^tzit^m^nt^mmn 

lffll»£ft^T2tt©»l££¥fTlc{&ffl;*tf. 
ttcoSK©ffi»Wfi[BOffiK^*>ti:*fT^. ^i:. 2& 

WKtgifiT-S^/iSJKJjnEEU fg^ffldTfcSrHBW LXfm 50 
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ftJ£8Sfl;2 5 ic L/c got. S&lc* XA<^n>fc 

[0 0 3 2] *^^C0I9*IS2C0^WIC*5^T«. — * 

ftcoSf££X^— V-&t&A,-X?&M21*T¥-ftVi&£ L. 
¥fT«^*ffi}#t-3C). ±f2X^— tJ" CO itS «t0 t>*# 
<. fro. flJ3|f«IA«i!l«*fctt»»r$n/«t<r>«iH©raiS 
$)$oI2 ftcoS1££{jm£-t!\ RttS5T2ftcoS1£cO 

*X#ot,^cO. S«±C0S(1^£®«2 1*5 

[0 0 3 3] £fc. ^J0ffl<4S-&t>-t±$?TofcC0^?»{4 
m-&t}-£$:ft oTl^-SCOT. eii^H'&to-ar^flC 2 ftcoS 
84 £1* it <!:€*. S^C0fiffi^3-<TnsCi:^ 

HItMcoPb^^IcIS^T-S^ t^T^-So *fgB^coiS* 
3S3COfgHj|(c^^xH. iSjRJg 2 co^Bjiifci.jT. 2ft 

cosis^x^— ^^hjX'-^mmz^n&.h^m^-x:^ 
u < tj.-orztff&fr b±ifl 2 tfccoasat&flSrrs^ifiicD* 

-✓Sfcf±3t2fflSS8St^JB:< i 3 olSttfecOT. 

[0 0 3 4] ^5gBjcolS*Jl4C0%Bj^^nT«. IS* 
^ 2 S/cf±IS*JS 3 CO^BJ5(3t3liT. ±12 2 ftC0S&± 
C0«fS]LfcS^®(C^tl^*tllS:H-fc7 7'r^>h • V- 
i7 &m®iWiT'Witii^-Z> ctcit) ±l2ffifig^^-a-*3 «fc 

^■&£fT^Ci*«T^*. *^BJCOIfi*3S5CO|gBj||C*3 

^T(±. W*JB4 cofgBij[r*3^T. ±f2MS-&t)-ti-C 
*3lt-5)Sat^C7)fg^€:. ±f2ffl^®^t?-t±tC*5lt*SBa 
^C0fg*J;0i^< LAcCOT". ateS-&fc-t±*i«»S(' : fT 1 

[0 0 3 5] ^B^cogS*JS6co^Bjtct3UTt±. -&Wi 
®ffi\Z «t 0 "7-i7 XT— > ; Sfe«7 l d;iSS^^S:^il^r&) 

(c^ffij^-fr. 2ftcosis^sisP«ncfg!^$nfcx^.— y 

tl^^^fficOFHliC^jtoTTfTfC-eS^-B-. aS«iiT± 
l2{5S-&^-d:tt^lcJ;0 2 ftcoS«colS*f WttScoffi^ 

^^-a-^fToi^icLtcoT. m&miomntwim* 

m&lz*XWz>^fz 0 . S1S±C0^^ S-6Slg$-fr-5 C L 
tz<. m&'**J\'$:lfoQ Z\£tfT£2>o 
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[0 0 3 6] *3£^CDiS#Jg7rojfc^tC*5^Tli. 

w-r^ctoicL^coT'. ftmmmmzn^m^wcmo 

[0 0 3 7] *fgBfl(7)IS5}<JS8»^BJ(C*5HT{i. Iff* 

ii 6 sfctiiff*^ 7 coigB^tctjuT. ytmtt&frz V>K 
z&Mi®izm<mx7T-irtt, ±mM(tt$&&±mmfo 

[0 0 3 8] 2M80J3<75» *JS9C75^BJ(ci3^Tli. Iff* 

v t ft a j§ & a t & m m m \z m m. z -tt -s * ft » - -h z m 
awsftmr 4fc*WT*tssjpffit « ^ t *<T€r a. * 

[0 0 3 9] *^BJ5©|ijRJl 1 1 OfgBJffcfcHTte. St 
>%m6, 7, 8, 9 Sfcttlff5}<Jl 1 0 <D$£WIZ$>^T< 

flm&iB£tfttt& -7-^ xf- ^*fcnftSi§^gptcfsit 
mzwniz. fr-z>. mm.(Dmmizmi£.-?z>z\£tfm££ 

[0 0 4 0] *%W<Dm$<m 1 2C05£mz&^Tte. it 
JtcJg6, 7, 8, 9, 1 0 Sfcttlff^JS 1 1 <75^BJ(ci3 

t^r. ±Effiae*>t*wi»£#¥tts»«£u ft^w 

[0 0 4 1] 

-e$>-5. iBngicfcuT. l. l' ii l 7-i'T$>0. 9— 
9 1, 1 ' ©^ifilT^BI-fiT^-f h • v-?AM 
#EP$*lT^-5. 2 «;9-?X^-->*. 3iZftmm&% 
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\Z £ 0 9 _ 0 x ^_ \ z ^ @ ^ £ tl -S „ 
[0 0 4 2] "7 — 57 X^— v2 tt0 7,7— -J 2 0 

n. XXr-v 2 0 bliU HS^LTY^f- 
->*2 0 c KjttLT#ftWffilClXDmte>ft-0>£. ^ b- 
IC, YXr-y2 0 cttU-7^-f H^LTZXf- 
->*2 0 dWLT^DjnJ^lrlxO^lten. ZXf->'2 
10 0 dti^-X 2 1 b\znLT&W)»]m\Z~®.<Ottl-th>nT 

[0 0 4 3] fit, W&-$Z>&o\Z r 7 — 9<F>&m.'£;1r> 
•t±B#. ±ie0XT— ->*2 0 a«iSL&l«MCJ; 
l3XXf-y2 0b±T§eilStl, XXf-y2 0 
b. YXf-/2 0c, ZXr-y2 0 dtel3^L&^ 

Wiiao. ^n-enxfaTift (in:fci,>Ttt 
w^is] (ei i ii*5^t±ttji6]) \zmm-zn%>, sfc. 

^-X 2 1 b(rti«)ffi^l' «fc Of^Si-r SJtaffitt6«J2 2#. 
20 lxOf*ltenT*3<3. 9-?l, 1' <7>Jg«#J$g{t:l£f. 
JfDJ£$t#5 2 2 t^J;0^-X 2 1 b SrTTJftKWU "7- 

i7 1 . i ' ^sn/E-r^o 

[0 0 4 4] -7j. ftai§sgSB3 Ktt£:8MK5 <fcX by 

/16 KckDftMi^&gES (C@^$n-g>o $?>(C. ftiSii 
^S8 3 ^ttftS^3 a^iSl-t^n. T7j^e>{$#*2*l 
-5I^^^^C0ft«ftSjg^ 3 a ^^LT-7-^ 1 , 1 ' 
f^BSItSns. B2B. ±fe^j#1S5 <hftSj§^3 a<7D 
BjDWtt^iSSr^-rBIT*0. IhIII (b) \Zm^^o 
30 (C. ^}#^5(i> ftjg®^3 aC0Hja«2a(C 

ttttbtXTi^So Sfc. 53e^7X^-C^)5S;$n-5ft^ 
i§^3 ali^@^^3 c lc«k0ft&j®&g|53 KHOtttf 

[0 0 4 5] f LT, 3l£f1£ 5 «/N*^. 5 alCiOXhv 

^6CJ;!)»Rf3n. ft^S^gS 3 ±IZ®1£2 n*„ * 
fc. ^glCJSCTIWllil (a) \Zt^-TJ:oIZ. 3zim&5<D 
TfflfflH. I7KAf 3 bCOIfflPSrlStt. "7-^1' 
40 ^jf1S5i:X hyrt6\z£Qi&ftLfzV)%, X7iAf 
3 biO^M^KALTK^K^tCcfcO^^SS^B^ 

[0 0 4 6] B1CSD. 3taia®ffl3»4=P+yyiBfiE 
«$7(Dfl!lSti^— X 2 1 a ICffxOtttte.tlTt^S. L 
U«Z Xt-v2 0 d lc«fc 0T7jl3fl^nfe<t^. 
50 1' roirof^Ki (*•*-•;/ >0 4¥?f Ic^o-^ICIS^-T 
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•5. 

[0047] Ait^mmmmtccDmco^mm^ 

?<kolZ'pts< th2i»m\z s &tft 3 n. 7 7-f;*>h • 
ZL-y h4iZ^D r 7 — ^ 1. 1' Ir31£ft;t7 5"f ^ > 
h • -7—27 AM^giLT 1 ?-^ 1 . 1 ' CD(2E£:b-t± 
£ff5., £fc. • h4l±|B]BlOT^En 

mo&wizffimL > i5]0co{i@^?){^jg-r 

-5. 

[0 0 4 8] 77^// I- • K4tegfcofcffiHP 
^£2i!c7)CCD£<ixT:fctD. fSMi-T S «fc 5 »C. 75 

hmZW&t>-&$:ft?o 0 3 (a) te±f277-f * > h- 

• a.- K<7)«5ig$r^f 0T , &'9. mmLU^^tm*m 
WtZ>ft.liZ%:7 7-f A* 4 j 7-4 C —3 7~ 
4a$^l/T9-i'l. 1 ' ±.\Z^^ntz7 * > h 

[0 0 4 9] 77-1" h • =L-y h 4 izAMLfzWZ 
®i7-4 a->l/>X4 bW\-7S 7-4c — A— 7 
5 7-4d-'l/>X4 f^LTCCD4hT*gi*tl 
-SchttjtC. ©3 5— 4 a — U>X4 b— A— 73 7 — 
4 c-»A— 7 3 5—4 d->/\— 7 3 9—4 e^U>X4 
g^LTCCD4 iTfiStlS. ±tB®<h©W7t^ 
%<DfemtmtS.-DTi5Q. 0fjx.«. CCD4h"e§iS 
n5IiO*id«CCD4 i T§i$ tl&BitSii Ofg^tf 

i^^o -j-lt, ±tEm^m^t>amizit. mmcom^ 

^©CCDffl##fiJffl£n. ±!S^{4S^to-t±ll#lc 

[0 0 5 0] &*5. 77-f/>b • y h4CDffi^S 
^0&;t-S««t£ LTte. 03 (a) <D\ifi\ 03 

(b) JC^Ti^lC. ispoS&ofcl/>X4b, 4 
b' ZWDtttftzfUy b4 k£IStt, ^ U- y h 4 k £ 
IhIK £ -ti-T U >X £ <a 0 & cfc -3 K «5e£-T -5 £ £ T 
t§. 04ti. ±iB*-v>.y7"l@ei&tft7 t77-f ;<> h 

• a.- 5/ h 4 0)® OttW-tfljgSr^-f 0T&O. |b] El Id in 
TJ^IC. ^■V2/7 p W«E««!7tt>eaj|i«aS3©4H!C 

-X2 1 a (CffiO^t-tb^lT^-So Sfc. y 7"DS^ 
t$#? 7 (DTb\\Z7 7^ ;* > h- • a-y K^|5]0^Pn^[6]t 

[0051] mmx-it4miz^^y^mmmm^ 

EEJkfflJT^jt^A^-f K7>7°I?CD7>7\ 9«37 
-T-&D. 7>7'8^»WT-57tl±5 7-9T'ill7 l 65tl 
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7tSi§igc3 a ^LT7-^/ 1 . 1 ' iCiW^ns. 
[0 0 5 2] 3 1ti±fBL;fcX. Y. Z. 8Xr-y2 
0b. 20c. 20 d, 20a. JDtEtStf?2 2. 77-( 

fflVm. 3 2tt7'5-f*>h • .a^y H4»::«fc0S«a 

nt7 7-r h • ^^^^-r^t-^Trfe-s. 0 

5 ti±!2 Lfc^-v y r/HSMtt 7 ©l&jfiro-W 
fl?£K10, 06. 0 7«±f2Lfc^^^7°Ea^tS»?«®J 
fts£l&HJ-f -50T-& 0. |s]0tC<fcO. *^SS0tJ<O^^ -7 

[0 0 5 3] 0 6 (a) . 0 7 (a) «0 5l:43 

^T*rs/^0lfi»«*X*l6l*>e.Sfc9ffflia. 06 

(b) . 0 7 (b) ttHBK^T^vy^rafiWlflft 
Y^I*]*^^fc»fS0*^LTfcO. §i® (a) £ 

(b) }i|H]— OttlSSLTUS. 0 5 KiSI^T. 3 ti 
ftiSSSSB. 7aliV¥§tm0. V^§lt7a«7 l e 
Mj§^gi5 3Tffi(Cll^:$n. H"JJ#7 b^LT^HI/g 
H-7 d t-Ot£tfZ>o Z.<D-tf—)l>&tf7 d(D<$!kmzlt± 
ISfflI^7 btr^J^bfcR»ttCD|HlgS7 c^ft^nxii 
20 -2.. Z\(Dtztb, ytm'M&&3tf±frt>W£ntz£2. % 

[0 0 5 4] *7t. ifcjSaSESB3i#-^$W-7 d»43l 

gE3*^-X2 1 b^-ffiltcS^LT^-So #-Jl/gtt7 
d CDT77K(S7-V 7 h 7 e-tfi-3tS.fi**) * CW->-V7 h 7 
eli^-Y Kg|5W-r*SX7°7<>7 f *5>LTir-->> 
i/7hl:S0, a— ->>^7 h£Jtai/ta. 1Sttco5¥ 

i±{*t?*-5«a*^.7 j tcasa^nT^s. 

30 [0 0 5 5] v^7 h 7 e teX7°7-f > 7 f rtSrjSKi 
U X77-f>7 f [CJ;f)yt7h7e«if$:±T^ 
[6]^©*.^*iJ-r-5. ^r— ->>2t'7 h©F*4g|5©->r 7 h 7 
eO)mm\Z\$> yt7h7 e iC^Sr&STffiSSn-l' ;l^/N* 
*7 i ^^tt^tlT^-So ffiA^-7 j 
K^7o->i7 7 kt'^*nT*3 0. ^-O— a5»rfig|5 7m 
^IgttbtlT^-So f LT. ft^D 7 ^7 kCli, £ 
Wdba5 7m©<4SS:^i±J-r-5-fe>1t7 n ^IStt ^tlTt/i 

n-&7 l e^-fe>-1tT-^0. ag)5 7 mCJ;^)7tcOjil§fSr^ttJ 
40 LTffi*SMt5. ±fSffi^7'n-y i7 7 k('« 

ISA* 7 j ^©^LTSJrr-SKgKS&tfiStteftT 

[0056] ^mmmcD** y-ymmmffiittmmi&z 

ffiATtJO. HdeBJaiEt^tfl 2 2$>*t>azxf- -7 2 0 
d 1:^0 9-^X7— >*2 ^T^rl'^ift^ti-T^-^X 
9— -7 2 l <h7tSi§^g5 3 (30^5 

nfc^-^l' Sr^ttS-tt/cCO*.. 9-9XT-/2 5: 
* bl:TK*t. -7-27 1, 1' fi<^ft\H±mm\Z& 

50 icffifcgnf .M/A* 7 i ^ffi^Sr(4CJ6-5 (0 6 (a) 



(9) 
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(b) #naj o 

[0 0 5 7] f LT. r 7-CXy—i^2A^ ZizTJjlZ 

n?fii$$7 ic *3 its mis n -r 7 i <z>ffiffisi±i&"3* 
tcstte.nfcflgi5 7mfo^ifjL. -t>-y-7 n lr«kO 

»ft**ttffl3*l<5 [17 (a) (b) $RB] . 
[0 0 5 8] ±m<V£o\Z. 7-?Xf- ^ 2 75iTl^t" 10 

ffifflgB3 1 f4flDffiti#S2 2$5WJZ^t-/2 Odffl 

•JUyZl k!CHgt-t^nfc»^ffl5:«S§7 piOXJM 
ALTSA$7 j £»*U ^ £ vy7 r iWfi««7©BEtt 

[0 0 5 9] Ctllr<fcO. 1* \t.WfsWB\Z 20 

-try h- Sn^fflf, Z.fD^.mx^ — ?Xt- >>2 

Tcy-Pl* 1' ^^PfTlC AO, ^CD^y^S:— ^ 

[0 0 6 0] Sfc. ±?BHiSCTC*i^T«. 
«fc01RA*7 j fflfilSffi^LTHS^ ^rr^^HIS 
IlC^filSi^t^^tLTtt, 30 

(a) @SLSHSiit«l:<fct)ZXf-y2 0dSrIl 

W\ !7lAf 2aj;t)l7MALT , 7-?lJ7- 

7-?£&j#L£:<E>*b. ftj§j©;£g|5 3 (Cf£ttb*1.7 t cX7 40 
KAf 3 b (El2#BB) J;0l7&KALTJjti5$ 

(b) ZXr—>'2 0d$IlLT. 7-^ X^— >* 2 * 
T^ICfft^t, 7-?Xr- ->* 2 KSffiSnfc?-? 

1 <h^Si@.^gB3tcH^$nfc , 7 — 1 £0. 2mm~ 
0. 3mmaffiST&ifi£-t2-£>. 

(c) 7 5"1 *>b • b4\zmWft&mAL> <7- 

2 1. 1 ' ±lzW£tlfz7 5"( *> V • 7-^AM*§ 

ttO. 3-0. 5mmlclS^$n. Sfc. {g^<£>{£^7t 50 
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Afcf. i$tJx3g|gl:iS^incCD4 ilC«t0 7^ 
-f ;*> h • 7-^AM*'flSnii) „ 

[0 0 6 1 ] 7^< * > H • a~ •>> h 4 (C<fc OM^tl 
£7^1" ;<> h • -7-4/ AM(7)@]{i!i$if'(Jllg|5 3 1 KiMb 

n, tz^ 3 2 izm^znz. mwffl3 1 «7-^ 1 » 

7^-f ;* > h- • £ AMt9 — 1 ' £>75"f*>f- 

• 7 — i7 AMO{4B7i<— gcfsi^ir. exf-/2 0 
a. XXr-y2 Ob. YXr-y2 0 c&IILT, 

(d) ZXf-y2 0d4IlLT. >7 — ^Xt" — ->*2 * 
lt7-^l' £Jgtt£-t±. $ e>fC7-:7X^-->*2 £ 

T*i'^ffi)^-a-*= :ott. 1' « 

ffJfBLfcX^— ^^LTjgttl. v — 9iffle>mmz 
5 /im~ 1 5 /imtft^i, 

(e) V-i?7sJ—i?2 e>{3T77^^ij$-B-> 

l 7-i7X^-v2(»T75^CO^ftS:f$iJ:L. WfBLfc«t 
■5 C** -7 TWSftflt 7 CDK£K«t$ffi£f£»)£-t!-T, 
^V!V^Pl»HI«l7©JI»n-f;U7 i tf>EEffittffij£{S}# 
s-a-s. ztuz^ov — ? 1 ty—t? 1 ' te^fTttiUc 

[0 0 6 2] CCD^^T. ZXf-y2 0 d£!fgSjLT 
£±#l::#I&£it\ 7-?li9-J' 

1' (Dfflm&x^— itroilgJ;0^^<< AO. S^ffl 
# SiJ St $ fc f 4 # W ^ ti ts. ^ FbTO t r m ^ "T -5 . z\<Dfflm* 
il^. 2 0 wm~ 3 0 /imT*-S>. 

(f) 77-f/>f • ^---7 1- 4tCifflB^7tSr@AL. "7- 
d/l. 1 ' -k\ZfV£ntz7 5-1 V ■ — AM« 
i!T-S>o ^©^-&. 77-f^>h'l-7h©»,« 
143 0 /imfiSKHa^tl. Sfc. fg^Wi^U^^^t' 
<t <0 7H ^ > h • V — i7 AM^giSni) (eaj^.«. 
f^^«x 1 0~x 3 0fiJglIIS^$tlCCD4 hlCiO 

[0 0 6 3] 77-f/>h-a-7h4l;J;0§^Stl 
tz7?'i * > h • ^ AMOili{fef4©JWgB3 1 
tl. ^Er:^ 3 2 (C^^^n-So ffiffiSB 3 1 t47-i7 1 o 
7^-T > h • "V — 2 AMi7- ^ 1 ' 0)7?^ 

• i7 AMffltiA?- gc-r-siot'. e7T->'2o 

a, XXf-/2 0b, YXx— y 2 0 c €:EKil)LT, 
7-?Xf- > ; 2(DjiE$$'J'(JPL- 1 ^fi:M^t>-a-S:ff 
^ni'ctO. a±l; I miS©igt 3 77-f^>F 

[0 0 6 4] ±fB(c) . (f) lci5ttS7 5"f^> 

hmm±±&.e>£oizmw®3 1 ir £ fc-5@aw^77'f 
^ > itmmw*:-? 3 2 ^h^l^^6± 

SBX, Y. Z. 0 X^-->**^ffijT-^ftHLTV-3.7;l/ 
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(g) ZX-r- ->*2 0 d£!§KII)LT7-37X^-->*2 £T 
^II^i/j^-ttT 1 ?-^ 1 . 1' £tgtt£-a. fin»£tfStt?2 
2 l^ftbffi^&iS&LT?-^ 1 . 1 ' ^Rff^Wffi^T-jfJD 
ETS. OlrST. y yysfr'b ytM'MM 3 a £r;fr L Tit 
£7-37 1, 1' ICBBWL. 7-37 1, 1' tm^^tl 

(h) m^m^mim. 7-371. i* ^©jnffisfcih 

1 • £JSDffi-f= 10 
[0 0 6 5] «±OJ:-5tC. **SSfi»JlC*3^T«. 2 ft 

hi, 2ft©7-37©ftB£:ba-£fTC>T^&©T-. (g 

xa<^ ^ o ais± © ^ £ s£8i $ -a- -s ci t fru 
[0066] $e»t-. ytm<tme>&mw&m^T. sis 20 
s jd.^t -5 c t & < &mm it £ -a- -5 c t €r -5 © 

[0 0 6 7] S8«*^Bj£Om2C73^^0iJSr^f EITS 30 
T 7 - 3> ±© &it#J a^ffi $ ntzUW<D IC ^^^^ © 

t. 4 o \*tiMm&9imm* 5 1 itmnumnxzmm 

7 7-fA'. 5 3(if±i#taTS)D. (±iMiS5 3 (C«®7t7 

7 -f a* 5 2 ^ e^^tifc^es^T * u >xa*i8H- e>n 
[0068] -?-©fi!i©«i^«Ei 1 tc^ufc^ 1 (D-^mm 

t|Hj^T|Hj-rofcC0(C(i|Bj — (D^-^^$tl*3 0. Ell 40 
HSLt9Xf—/2 0a, XXf-/2 0b, YX5^ 
-->*2 0c. ZXf-y2 0cl§«I8TIJX, Y, 
Z. 0 X5 1 --/fK»iSI«i2 0 t LT*£*lT^-5. * 
fc. $iJiWSS3 10D!21@^e (Bl^-tf-r) fCte7-37 1. 
1' -h©75-f ^ > h ■ "7— 37 AMW&Blrtt-f 
^©^firBSr^TMffi&Bfi^. ttiM3S©&8iijj§!££ 

^-r^s^ja«^^i2tg^nT*3 0. ©Jits^3 1 «± 

E««lcStJ«±EUlWffl»»W«4 0 K «fc 0 ttittgg 5 
[0 0 6 9] H9tt±ELfctH«SieHft«l«4 0©-OT 50 
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Z?n-rmT'fcQ. |B|E1I-*5^T. 5 3 teiMB LfcttiM*iS 

nT*3 0^7t7 7-r A* 5 2 KteflfJfELfcftBSM-SBS 1 A> 
6W*ASn*. ±EtH»JB5 3 iC^frLTfJ 

ELfc?frgi&3g3 a««if$nTM5. 4 1(±7U- 
A. 4 2 ti±|BUl^5 3a<flS0ttl+<=>ftfcXlft7-A 
T*&0. Xi7-A4 2iJj^-My4 3c!:^LT 
*-JU*v4 3 cte£ t>\Zt)-y-7V >tf4 3b* 
fl-LTXifiiiggl!)^:— 9 4 3a tC«S^SnTt»-&. 

[0 0 7 0] Z(Dfzl£>. Xfflffiij^— ^ 4 3 a^lsie-r 
£<h#-JU*->*4 3 ctWeJCU Xi7-A4 2 teXHil 
^frt&Wrr*. Sfe. X^Hl^E-^ 4 3 a. 
U>37*4 3 b. #— Jl^vU 3 c BY17-A4 4 K£ 
Jt$nX43l9« YW17-A4 4li^ 1 1$ £.ltm 2 CD jj 1 
h'M4 6, 4 7 {dt&tt'bftjttf-f h*U-Jl/4 6 a, 4 
7 a (C}&-pT#ftBjffi<DK9tttte>nT^3. SbfC. 
^'fh*SB**4 6, 4 7 li7 U — A4 l icSS^ftTH 
3. -€-LT. Yiffl7-A©— TiSiStetf— )l*iS4 5 c IC 
<^^L. #-JU^> ! 4 5 c (±£ ^tCTJu/^U >^4 5 b 

zftLTYmmm^-? 4 5 ac^sixt^s. 

[0 0 7 l] C<DfzSt>, YmmW)^— 9 4 5 a^Otef 
-5 t^-My4 5 c #|HlteU YIS7-A4 4. t"^£ 

tBM>a5 3 «Y!tt7jfS]i'^®)-r-g>. Lfc*bT, 
XmmWl^ — 5> 4 3a. Yillt- 37 45a 
Z>Z.£\Z£<0, 3SrX«7-A4 2. Yffl7- 

A4 4©olKj®ffll*]c7De. : #©{4Ht'^a)!j$ti--5di^T 
(ft*5. ±EbfctUWsffi. mW«S^lfl«^^»«lfi)c 

- 3 0 5 9 1 0-^Sr#fig$nit^) <> 
[0 0 7 2] ^^B18ic^L-fc^2cD*Sffi0t]©gH('«fc 
-5 S£ S * ) I <D 0 £ ft -ti 1 8 \ Z O I/ J T fft BJ f ^ . 

(a) SUELfc^ 1 ©*SfiCT«(a) ~<f) tUfiHc, 7- 
i7 1 . 1 ' *7-^X^-> ; 2 t^Si§^gi5 3 

fcws. i' ©aiiffl^^-a. ^<4g^t>-a 

(b) 7-37Xx-->*2 5T*f:i;lStT9-J' 1 . 

1* Sr&ttSa-. JDE^«52 2 Ciftffi**«»SLT'7- 
37 1. 1' £f?TS£<DE*T-il]JIT3. 

(c) $iJ|^g|5 3 1Htt. mmLtz^oiZTy-l *>h • v 

it^fi. jisriijfflUfffi^^Ets^nr^o . {frjtwgB 3 1 « 
z\nz<Dffimzm-3€. ttjw«^sd^fli4 o suit 

W^S®5 3 £&ifjJ^.&lC|£|)j£-a£:<7)-&. 7-37 1. 

(d) m«J1SP0B 3 1 «^!lMg|5 5 1 (D v 9 5 1 a *Hfl 
^. 3ttfiaW«5 1 tfWLM^-Z>X.$:myt7Tl A 5 2 IC» 
AU (JBW5S5 3 ^67 -37 l 

*7c. ^SiCI^DTTt^y'i' ;U3^ 5 1 blCi 



(11) 

19 

(e) rnwwz ni±iE«saaa#ffiBfis«t. mmmm 
««£tt*njLfc#5. mttms 3£v->7 1 . i" © 

if?pJ©liHI(?ri:l#L. 3te«{tS!»£SiJ&«fl:s-t*- 
•5. 

[0 0 7 3] fit, ftitftj^tf) 1 BiCWtoO 
T. ±iHtH«ca»i»5 3 £»3ffflll::»oT#S!lS-& 

(f) SE*S"jO^TO^fligB^'v05^W^*IT-rSi:. ffj>J 
HPS* 3 1 ttftflHStSB 5 1 ^"=.C07tC0Bg#t^f?±b. m#t 
«si^f)jtMi4 0 CiStiiMS 3 &±£&Z>, 

(g) 9-^1. 1' ^<OjjQEE€rf?ih 
L , 7-^X7-^2 £±#£i±. i? 1 . 

1 ' ^axo m-r. 

[0074] w±oj;'5t, ^mmmzis^Tit. mi 

[0 0 7 5] SSSJWSffcK&SfcftOTHFJJSfc 
jSfcfte>H8&f£fT5 ^t^T^-So fits. ±gH*SSC»J^ 30 
[0 0 7 6] Sfc. ±ISHli^J(Ct3HT(i. ffeWSBdig 

121 1 OH*^ro??l3<D^taj£^-riaT'£>f3. 40 
tStt. U— y^H-trJ; 0 9-i? l . l ' P B W B ll®£fi'l 

[0 0 7 7] iBjEIfC&t^T. 3 3 ttU— tfT^i+T* 
19, U— tf-f^tt3 3ti7-^X^-->*2±II'>^< <h 

5\3 3a^LT7-?l. 1 ' I; U— tf^SrfiSS* L. 

fosw3t*s^Lt7-i? i . i ' ffloffim&mfe-r 
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2 1 a IC*^ y ^fH^M#t£ttb*lT*5 •=>-<}*. ftaig 
&g|5#^-X2 1 a iCBSHJg^nT^-S. 
[0 0 7 8] ±f2.&£Bfc#. ^-©fl!iro^Picli^ 1 . 

(Z>i:W\—(D : b<»lZlZffl—(D$mtftf£nT^2>. friz* 

mi&m\z£&m£hrt*)i<Dteo£t>&j:mz-3^Tm.w 

(a) r 7-^X^-v2 0^46^i6e»tlfcfi:E(C— J©7 
— ? 1 £H0ttH\ 9 9-v" 1 57-^Xf- 
yCS^fS. ftgiji5ggB3C0±»::fiJj;fr<»9-i7 
1' «IIT. XtSIS 5 iX hyAt 6 tZcfc 0 

(b) ZXf-y2 0d^HLT, 9-?X^-->*2£ 
T^K^iftSlt. 9 — 57 1, 1' £0. 2mm~0. 3 

(c) 77-f ^ > h • h 4 KJ; 0 7^ * > 1- • v 

9 — £ 1 077-f ;* > h • V— 57 A 
M£9-i? 1 ' <737i7-f/>h • -7-XAMC0{a:®^— 
Srr-5«fc5IC. l 7-i7X^-v2C0fig*35i|ff|lL, ffifi 

(d) U-if^l+3 3T9-i7 1 , 1' ^GDfMS: atffl'J 
L, 9 — ? 1 , 1' PBlcoiFfTlS*^^^^?. 9 — 57X-T- 
-v 2 ^TTjt'^Dj^-ti-. 9-^ 1 £9-i7 1 ' ©RURg 

tt7rW£n&^P.fl|S&, tfijxkf. 2 0 Mm- 3 0 /iml:S 
St*. 

(e) 9 — 1 ><> h • "7— v - AM£9 — 1> 1 ' 
©77-f^>h - V-? AMOtifi^— ife-T-S \Z, 

(f) 7-i7X7"-->*2 *T7JiC^lf)^-ti-T9-^ 1 . 

1' »Pffitl^2 2 CiftE*S««LT7- 

9 1 . 1' &R»fSroEE> f jT-toffi-r-5. O^T. ^10* 
MM CO <fc o \Z y > y ^ "=> ?t S 9 — 0 ± fC-jgflg Wt -5 

S>-5i/^i, ^2 izmyt? 7-f A'ti 

0»aS!l©ffi*tti3rfcJtSBH»bT. 9-^1. 1' (' 

(g) ^^©BSfbS. 9-v-l. 1' ^CDftPEE^^lh 
L. 9-i7X7— i>2 &±B-£-&mMii%CD<7-? 1 . 

i • *iaom-r. 

[0 0 7 9] &>±<D£o\z*mffiwz&\,*-at. u— tf 

^^ft&ISH. 9-iVl. 1' RflroPelKSrililJgLT^-S 
COT. ^^5/7 p HfiM«S88lt*c:itt< 9-i7 1 . 

i ' ffl<Dfflm&¥-ftizfr^—fe(nr$m\zwtm-t2>z\£tf 
Wiee-r-stt fcir. x. y. z. 0&i&t»tfi£7!£Sii§£ 
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[0 0 8 0] mi 1 iC&t^T. 1 . 1 * — 2 \t 
v2 IC(±X7I»A/^1 : 2 b^iSltbn. I7SA/ 

7-£ l *>7-i7X5 L -v2lCia^-r-5f^lc«. ±fEx 
7®A/tt^P 2 c SJ«a5aU:SSttLTKffit«fc 0 7- 
i7i4@^L, 7—2 i ^imEE-rsfSKte, ±12x7®: 
A/«P2c^n>^l/7fl:iglT. a>7 p U-7 
+t-fr<=>X7£«*gLTX7J::<fci9 7-2 1 SrJjDffi-f*. 10 
Sfc. 7-fXf-y2i^-X2 1 b P B ltc(ifHlfEEI 

[0 0 8 1] *H«S«H;*^T. ^rv^WfiW 

•5 (E15 C&t^T. 8*^7*0 yC 7 kAK-X2 1 b \Z 
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